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Planning Department 
Oconee County, Georgia 

STAFF REPORT 
 
REZONE CASE #: P20-0030 
 
DATE: June 1, 2020 
 
STAFF REPORT BY: Grace B. Tuschak, Senior Planner 

   
APPLICANT NAME: JPC Design and Construction, LLC 
  
PROPERTY OWNER: William B. Jones 
 
LOCATION: Southwest corner of US Highway 78 and Mars 
Hill Road 
 
PARCEL SIZE: ± 32.079 acres 
 
EXISTING ZONING: B-2 (Highway Business District) 
 
EXISTING LAND USE: Undeveloped agricultural land, 
single-family residential, retail establishments, and gas station 
 
FUTURE DEVELOPMENT MAP CHARACTER AREA DESIGNATION: Technology Gateway 
 
ACTION REQUESTED: Rezone from B-2 to B-2 with modifications to rezone no. 7702 
 
REQUEST SUMMARY: The property owner is petitioning for a rezone modification to rezone no. 7702 in order to 
remove condition no seven which eliminates proposed site driveway three  
 
STAFF RECOMMENDATION: Staff recommends denial of the present request.  

 
DATE OF SCHEDULED HEARINGS 
 

PLANNING COMMISSION: June 15, 2020  

BOARD OF COMMISSIONERS: July 7, 2020 

ATTACHMENTS: Application  
 Zoning Impact Analysis 
 Narrative  
 Aerial Imagery 

 Plat of Survey 
 Concept Plan 
 Representative Photos 
 Figure 5 from Traffic Study Submitted 1/31/2019 
 Signed resolution for rezone #7702 
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PROPOSED MODIFICATION DESCRIPTION 

• The applicant is requesting that condition #7 of rezone no. 7702 be removed. This condition reads as follows: 
“The developer shall eliminate Site Driveway 3 (depicted in Figure 5 of the traffic impact analysis submitted 
on 01/31/2019 and attached hereto) and install an internal connection via Site Driveway 2 (depicted in Figure 
5 of the traffic impact analysis submitted on 01/31/2019) for access to Phase 1 of the development.” 

• The applicant proposes to install site driveway 3 as shown on the associated concept plan 

• Approval of a preliminary site plan/preliminary plat and site development plans are currently on hold pending 
the current rezone modification request  
 

COMMENTS FROM OTHER DEPARTMENTS & AGENCIES   
 
OCONEE COUNTY WATER RESOURCES DEPARTMENT 

• Recommended condition: The owner, all at owner’s expense, shall construct the improvements required by 
the County for public water and public waste water services for subject property and shall convey same to 
the County, free of all liens. Said improvements shall include all on-site improvements and such off-site 
improvements as are required by the County to provide service to subject property.  
 

OCONEE COUNTY PUBLIC WORKS DEPARTMENT 

• Public Works maintains its recommendation to eliminate Site Driveway 3 due to its close proximity to the 
intersection of Mars Hill Road and US 78/SR 10/Monroe Highway. An internal connection should be made 
to Site Driveway 2 for access. Public Works recommends implementation of the other improvements 
proposed in the Traffic Impact Study.  
 

• The consultant submitted a right turn analysis (contained in the Traffic Study) which concluded that a right 
turn lane was not warranted. Even though the study showed that right turn lanes are not warranted, 
deceleration lanes and acceleration tapers are required per the UDC.  
 

FIRE DEPARTMENT 

• No comments 

 

 

NOTE: For reference purposes, the background information & findings of fact section of the staff report for rezone #7702 is 
included below: 
 
BACKGROUND INFORMATION & FINDINGS OF FACT 

 
HISTORY 

• Tax parcel no. B-02-46, B-02-046A, B-02-046B, B-02-046C have been zoned A-1 since the original adoption 
of the zoning map in 1968. 

• Tax parcel no. B-02-061 have been zoned B-2 since the original adoption of the zoning map in 1968. 
• A retail building and gas station were constructed on the B-2 zoned parcel in 1959.  
• The majority of the subject site has been used for hay production for the past 20 years.  
• The two single-family residences on the subject property were built in 1956 and 1972.  

 
SITE VISIT DESCRIPTION 

• Three businesses are currently in operation on the B-2 zoned portion of the site: a convenience store and gas 
station with fueling stations, a florist, and a beauty salon. 

• Two single-family residences and various outbuildings currently exist on the A-1 zoned portion of the site. 
• The subject site is mainly open pastureland, with a heavily wooded area along the northern property line.  
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SURROUNDING LAND USE AND ZONING 
 

 EXISTING LAND USES EXISTING ZONING 
NORTH Single-family residences on wooded tracts A-1 (Agricultural District)  

SOUTH Single-family residences 
Retail establishments 
Undeveloped pastureland 

A-1 (Agricultural District) 
B-1(General Business District) 
 

EAST Single-family residences  
Undeveloped pastureland 

A-1 (Agricultural District) 
I (Industrial District) 

WEST Undeveloped pastureland A-1 (Agricultural District) 
 

PROPOSED PROJECT DESCRIPION 

The applicant proposes to convert the entirety of the subject site into a commercial development with a total of 173,400 
square feet of retail, office, hotel, and restaurant space.  

• Phase I of the development is proposed to include the following, to be completed in 2019:  
o Demolition of the existing retail building and gas station 
o Construction of a 7,200 sq. ft. convenience store, a gas station with 20 fueling positions, and a 2,800 

sq. ft. Burger King with a drive through lane 
• Phase II is proposed to include construction of the following, to be completed by 2022: 

o One 68,000 sq. ft. big box anchor store 
o Two 12,000 sq. ft. retail stores 
o One 5,000 sq. ft. commercial office and institutional building 
o One 50,400 sq. ft. hotel with 200-rooms 
o Five retail/commercial fast food restaurants, 3000-3500 sq. ft. each  

• The total estimated value of the project at completion is $75,000,000 
• The applicant intends to own and operate the convenience store, gas station, and Burger King proposed for 

Phase I. Future ownership of outparcels proposed for Phase II is yet to be determined. 

PROPOSED TRAFFIC PROJECTIONS 

According to a traffic impact study conducted by A&R Engineering, Inc., the proposed development is projected to 
have the following traffic impacts: 

• 19,939 ADT; 1474 A.M. and 1762 P.M. peak hour trips.  
• With daily pass-by trip reductions factored: 11,835 ADT; 920 A.M. and 974 P.M. peak hour trips.  
• Source: ITE Trip Generation Manual, 10th Edition; ITE Land Uses: 310-Hotel, 710- General Office 

Building, 820 - Shopping Center, 850 – Supermarket, 933 – Fast Food Restaurant without Drive-Through 
Window, 934 –Fast-Food Restaurant with Drive-Through Window, and 960 – Super Convenience 
Market/Gas Station. 

• Staff notes that the applicant, in a later submission dated 02/27/19, amended the present rezone request to 
decrease the total square footage of the proposed development. However, estimated traffic counts shown 
above do not reflect this change to the request. 

PUBLIC FACILITIES  

Water: 

• The Oconee County Water Resources Department has indicated in a water and sewer availability letter dated 
01/22/2019 that sufficient potable water is available to serve the proposed development. 

Sewer: 
• The Oconee County Water Resources Department has indicated in a water and sewer availability letter dated 

01/22/2019 that wastewater treatment/sewer collection and transmission capacity is currently available for 
the proposed development. 

Roads:   
• The existing retail building and gas station on tax parcel no. B-02-061 are currently accessed from US 

Highway 78 and from Mars Hill Road.  
• Parcel no. B-02-046A and parcel no. B-02-046 are currently accessed from US Highway 78.  
• Parcel no. B-02-046C and B-02-046B are currently accessed from Mars Hill Road. 
• Three entrances are proposed on Mars Hill Road and two right in/right out entrances on US Highway 78. 

One entrance (site entrance 3) is requested by OC Public Works Department to be removed.  
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• The proposed development will require deceleration lanes at each entrance in compliance with UDC Article 
10.  

 
ENVIRONMENTAL 

• No state waters or jurisdictional wetlands are located on the site.  
• No 100-year flood plains are located on the site.  

 

COMMENTS FROM OTHER DEPARTMENTS & AGENCIES 
 
GEORGIA DEPARTMENT OF TRANSPORTATION 

• This rezone request will require GDOT coordination. We will provide more specific and in-depth comments 
when the layout is submitted to us for review. 

 
OCONEE COUNTY PUBLIC WORKS DEPARTMENT 

• Public Works recommends eliminating Site Driveway 3 due to its close proximity to the intersection of Mars 
Hill Road and US 78/SR 10/Monroe Highway. An internal connection should be made to Site Driveway 2 
for access. Public Works recommends implementation of the other improvements proposed in the Traffic 
Impact Study.  

• The consultant submitted a right turn analysis (contained in the Traffic Study) which concluded that a right 
turn lane was not warranted. Even though the study showed that right turn lanes are not warranted, 
deceleration lanes and acceleration tapers are required per the UDC. 

 
NOTE: For reference purposes, the analysis section of the staff report for rezone #7702 is included below. Conditions 
have not significantly changed since the approval of rezone #7702 and the below analysis remains applicable to the present 
request. 

 
STAFF ANALYSIS 
THE ANALYSIS OF THE APPLICATION IS MADE BASED UPON THE “STANDARDS FOR REZONING 
CONSIDERATION” AS SET FORTH IN SECTION 1207.01 OF THE OCONEE COUNTY UNIFIED 
DEVELOPMENT CODE.  
 

A. How does the current request compare to the existing uses and zoning of nearby properties?  
 Lots surrounding the subject site are primarily zoned A-1, B-2, and I. The existing uses surrounding the subject 

site are primarily agricultural and single-family residential, with the exception of several properties in commercial 
use to the south of the subject property, including a bank and several small retail establishments. Additional 
compatible uses exist in the general vicinity of the subject property, including a convenience store and gas station, 
veterinary hospital, and numerous other commercial properties along US Hwy 78 and GA SR 316. Staff believes 
that the present request is compatible with the vicinal pattern of transitioning land use from low-density residential 
and agricultural uses to commercial use. 

B. To what extent are property values diminished by the particular zoning restrictions of the current zoning 
category?  
The majority of the subject site is currently zoned agricultural and is being used for its intended purpose. However, 
given the location of the property at a commercial node, it is reasonable to believe that it would be more valuable 
as a commercial property than an agricultural property.  

C. To what extent does the destruction of the property values of the individual property owner promote the 
health, safety, or general welfare of the public with consideration to: 
 

i. Population density and effect on community facilities such as streets, schools, water and sewer? 
 County officials have indicated that existing county water capacity, sewer treatment capacity, and emergency 

services should be adequate for the proposed development. The current request should not have any significant 
impact on the local school district and local population densities should not be adversely impacted.  
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ii. Environmental impact?   
No known environmental areas exist on the site; staff does not anticipate any significant adverse environmental 
impacts.  

 
iii. Effect on adjoining property values?   

Incompatible land use buffers required by the UDC should be sufficient to protect adjoining properties from any 
adverse effects of the proposed development. The current request is in keeping with the ongoing 
commercialization of the general vicinity surrounding the subject property; therefore, new commercial 
development should not impair vicinal property values.  

D. What is the relative gain to the public in maintaining the current zoning category, as compared to the 
hardship imposed upon the current property owner?   
Should the present request be denied, the portions of the subject site zoned A-1 could not be developed for 
commercial purposes, and the scale of the development would have to be restricted to the 1.5-acre parcel that is 
currently zoned B-2. Conversely, by maintaining the current zoning restrictions, usage of nearby County roads and 
demands for County services such as water, sewer, fire suppression, and emergency services would not be 
additionally burdened by new commercial development.   

 
E. What is the length of time that the property has been vacant as currently zoned, considered in the context 

of land development in the area of the vicinity of the property?  
 The subject property is not currently vacant and appears to be actively used for agricultural, residential, and 

commercial uses. Therefore this question is not applicable.   
 
F. Is the proposed use consistent with the stated purpose of the zoning district that is being requested?  
 The B-2 (Highway Business District) is intended to serve those business activities generally oriented to the 

highways. Convenience stores with fuel pumps, commercial offices, and retail uses are common in this district and 
staff believes that the proposed development is consistent with the stated purpose of the zoning district.  

G. How does this request conform with or diverge from established land use patterns?   
The proposed development is consistent with transitioning land use in the vicinity of the subject property. 
Commercial and industrial uses continue to advance from the commercial node at GA-SR 316 and US-Hwy 78, 
and limited development has occurred at Mars Hill Road and US Hwy 78 over the last several decades. To the 
south of the subject property across US Hwy 78, a commercial bank was constructed in 1983, a small retail building 
was constructed in 2006, and a convenience store with fuel pumps were constructed in 2012. The Comprehensive 
Plan encourages this transition of land use from low intensity residential and agricultural uses to commercial and 
industrial uses through the designation of this area as a Technology Gateway Character Area (see below). 
Furthermore, it is reasonable to believe that the surrounding area could experience substantial commercial, 
professional, and/or industrial growth at some point in the future due the location of the subject property near the 
intersection of two arterial roadways.  

H. How does this request conform with or diverge from the Future Land Use Map or the goals and objectives 
of the Comprehensive Plan?   
The 2040 Future Development Map designates the subject tracts with the character area “Technology Gateway.” 
The 2040 Comprehensive Plan describes this character area as an area intended for professional office buildings, 
research facilities, and light industrial development. The 2040 Comprehensive Plan also states that in the 
Technology Gateway Area, “retail and residential uses are appropriate secondary uses that complement these 
employment centers… Redevelopment of low-density residential uses to employment-based uses are anticipated 
as the area develops.” Staff believes that this request conforms to the Future Land Use Map and the goals and 
objectives set forth for the Technology Gateway character area. 

 
I. What is the availability of adequate sites for the proposed use in districts that permit such use?  

There are several other large vacant sites zoned B-2 along US Hwy 78. However, due to the prevalence of existing 
conditional zoning, it is unlikely that other properties exist in the county that would permit such use as proposed.  

 
J. Is the site suitable for the proposed use relative to the requirements set forth in the Unified Development 

Code (off-street parking, setbacks, buffer zones, open space, etc.)?  
 The concept plan appears to be compliant with the requirements set forth in the UDC. Staff believes that the site 

is suitable for the proposed use relative to the requirements set forth in the UDC.  
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STAFF RECOMMENDATION & CONDITIONAL REQUIREMENTS 
 
Based on comments from the Oconee County Public Works Department, staff holds that conditions previously 
approved under rezone #7702 should remain in place and recommends denial of this rezone modification 
request. Should the present request be approved, staff recommends it be subject to the following conditions to 
be fulfilled at the expense of the owner/developer:  
 
1. Development design and structures shall meet or exceed the standards indicated on the concept plan, narrative, 

representative architectural sketches, and other documents submitted with the zoning application and attached 
hereto. This condition shall not construe approval of any standard that is not in conformity with the Unified 
Development Code.  

2. At least 80 percent of exterior wall surfaces of all buildings and structures are to be designed to incorporate one 
or more of the following finish materials: brick veneer, stone veneer; natural wood siding or cement-board 
siding (such as hardy-plank). The remaining 20 percent of each wall may be stucco. Metal siding on any 
building is strictly prohibited.  

3. Gas station canopy support columns shall be entirely covered in brick and/or stone.  

4. Any allowed freestanding signs shall only be permitted as ground (monument) signs and shall not exceed 
twenty feet in height. Pole signs are prohibited.  

5. Illuminated and LED signage shall comply with Article 7 of the UDC.   

6. All vegetative screening, landscaping, and buffers shall meet the design standards as set forth in Article 8 of the 
Unified Development Code, except that all required landscape strips shall contain one tree per 25 lineal feet of 
landscape strip. Said trees shall be a mixture of evergreen and deciduous trees, and of species that will attain a 
normal height at maturity of more than 40 feet.  

7. All site lighting shall consist solely of full cutoff luminaires as defined in the Unified Development Code.  

8. Parking lot lighting structures shall not exceed twenty feet in height.  

9. Service areas and dumpsters shall be visually screened from public view by a six-foot masonry wall with façade 
materials matching the exterior of the principal structure with black painted metal/steel enclosure doors. 
Enclosure doors made of wood or chain link are prohibited.  

10. The following uses, allowed by right in B-2 zoning district, shall not be allowed on the subject property:  

TABLE OF DISALLOWED USES 

RV (Recreational Vehicle) Parks Pawnshop or Loan Brokers, other than Mortgage Loan 
Brokers 

Automotive Repair and Maintenance, except Car Washes  Car Washes 
Automotive Parts, Accessories, and Tire Stores Family Planning Centers 
General Automotive Repair Automotive Transmission Repair 
Automotive Exhaust System Repair  Automotive Body, Paint and Interior Repair and Maintenance 
Automotive Glass Replacement Shops Automotive Oil Change and Lubrication Shops  
Tractor and Other Farm Equipment Repairs and Maintenance Home and Garden Equipment Repair and Maintenance 
Home Appliance Repair and Maintenance Automobile Commercial Parking Lots and Garages 

Passenger Car Rental and Leasing Truck, Utility Trailer and RV (Recreational Vehicle) Rental 
and Leasing 

General Equipment and Tool Rental Centers Construction, Transportation, Mining and Forestry Machinery 
and Equipment Rental and Leasing 

Construction Contractors, Builders and Developers,  
with outdoor storage Adult Entertainment 

Taxidermists Radio and Television Broadcasting Stations 
Used Car Dealers Archery or Shooting Ranges 
Motorcycle Dealers New Car Dealers 
All Other Motor Vehicle Dealers Recreational Vehicle Dealers 
Lumber Yards  Boat Dealers 
Truck Stops and Other Gasoline Stations Auction Houses 
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 General Freight Trucking, Local School and Employee Bus Transportation 
General Freight Trucking, Long-Distance Motion Picture Theaters (except Drive-Ins) 
Community Food and Housing, and Emergency and Other 
Relief Services Motion Picture Theaters, Drive-In 

Taxi and Limousine Service Shuttle Services, Vanpools and Other Ground Passenger 
Transportation 

Charter Bus Industry Fraternal Lodges, VFWs, Ethnic Associations and Other     
Civic and Social Organizations 

Scenic and Sightseeing Transportation Outpatient Mental Health and Substance Abuse Centers 
Specialized Freight (except Used Goods) Trucking, Local General Medical and Surgical Hospitals 
Private Schools: Junior Colleges Private Schools: Colleges and Universities 

Private Schools: Kindergarten, Elementary and Secondary Private Schools: Religious Exempt Nonpublic Post-Secondary 
Institutions 
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SITE
MARS HILL RD.

GA HWY. 316/US 29

HWY. 78

GA HW
Y. 10

STORMWATER MANAGEMENT SHALL BE IN ACCORDANCE WITH COUNTY,
STATE, AND AOTHER APPROPRIATE ORDINANCES AND REGULATIONS IN
EFFECT AT THE TIME OF CONSTRUCTION PLAN APPROVAL.

DEVELOPMENT DATA:

CURRENT OWNER: WILLIAM B. JONES
264 ALABAMA BLVD.
JACKSON, GA  30233
(770) 775-2386

DEVELOPER/
APPLICANT: JPC DESIGN AND 

CONSTRUCTION, LLC
P.O. BOX 710
JACKSON, GA 30233
(770) 775-2386

AREA: 32.08 ACRES

TOTAL PROJECT
DENSITY: 4.00

PHASE I
DENSITY: 2.45

ZONING: B-2

BLDG. SETBACKS: 20' FRONT (FROM MAJOR THOROUGHFARE)
15' FRONT (FROM MINOR STREET)
10' SIDE AND 10' REAR

TAX PARCELS: B02 061 - ZONED B-2
B02 046 - ZONED B-2
B02 046A - ZONED B-2
B02 046B - ZONED B-2
B02 046C - ZONED B-2

EXISTING BLDG: ±12,100 SF CONVENIENCE STORE AND 
RETAIL SHOPS ON PARCEL B02 061
(TO BE REMOVED)

IMPERVIOUS AREA: 13.6 ACRES OF PARKING/DRIVEWAYS
4.0 ACRES OF BUILDINGS/SIDEWALKS
17.6 ACRES TOTAL = 55% OF TOTAL SITE
AREA

DEVELOPMENT
SCHEDULE: PHASE 1 - TO BE CONSTRUCTED 

IN 2020 UPON ZONING AND DEVELOPMENT
PLAN APPROVAL.
ROADWAY IMPROVEMENTS SHOWN ON 
MARS HILL ROAD, AT THE PROPOSED 
PHASE 1 ENTRANCES AND TWO 
RIGHT-IN/RIGHT-OUT ENTRANCES ON HWY.
78 ARE TO BE CONSTRUCTED DURING 
PHASE 1 DEVELOPMENT

PROPOSED USE: PHASE 1 OF THE DEVELOPMENT INCLUDES
THE CONSTRUCTION OF A COMBINATION
BURGER KING/CONVENIENCE STORE, 
WHICH WILL REPLACE THE EXISTING BP
CONVENIENCE STORE AT 2430 MONROE
HWY. PHASE 1 OF CONSTRUCTION ALSO
INCLUDES THE PROPOSED ENTRANCE 
ROADS, WATER MAINS, SANITARY SEWER
MAINS AND STORMWATER 
INFRASTRUCTURE TO SERVE 
SUBSEQUENT PHASES OF THE 
DEVELOPMENT.

PUBLIC WATER AND SANITARY SEWER TO BE PROVIDED BY
OCONEE COUNTY UTILITY DEPT.

BOUNDARY AND TOPOGRAPHIC SURVEY BY:
BEN McELROY & ASSOCIATES, INC.
140 MILL CENTER BLVD.
ATHENS, GA  30606
SOURCE OF TOPOGRAPHIC DATA IS GROUND-RUN FIELD SURVEY

THIS SITE DOES NOT CONTAIN A FLOOD HAZARD ZONE PER FEMA
FLOOD MAP 13219C0045D, DATED 9-2-2009.
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1 . 0  I N T R O D U C T I O N  
 
The purpose of this revision to the original study dated January 21, 2018 is to include the following two 

scenarios: 

Scenario 1:  Phase I – Convenience Store and 3,000 SF Fast Food Restaurant 

                      Phase II – Rest of the Development 

Scenario 2:  Full Development with an additional full access driveway on US 78 (Monroe Highway)  

 

This revised traffic study will determine the traffic impact that will result from the proposed Bogart Tract 

mixed‐use development if it were to be developed in phases I and II and also if it were to be developed 

in full with an additional full access driveway on US 78 (Monroe Highway) across from Clotfelter Road.  

The  proposed  development  is  located  in  the  northwest  corner  of  the  intersection  of  US  78/SR  10 

(Monroe Highway) at Mars Hill Road  in the Oconee County, Georgia. The traffic analysis evaluates the 

current operations compared  to  the  future conditions with  the  traffic generated by  the development. 

The proposed development when constructed will consist of: 

 

 Supermarket: 75,000 sf 

 Fast‐Food Restaurants: 16,000 sf (Total) 

 Hotel: 200 Rooms 

 Office Space: 17,000 sf (Total) 

 Retail Space: 12,000 sf 

 Convenience Store with Gas Station: 20 Vehicle Fueling Positions 
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The development proposes access at the following locations: 

 

 Site Driveway 1: Full‐access driveway (northern) on Mars Hill Road 

 Site Driveway 2: Full‐access driveway (middle) on Mars Hill Road 

 Site Driveway 3: Right‐in/Right‐out driveway (southern) on Mars Hill Road 

 Site Driveway 4: Right‐in/right‐out driveway (eastern) on US 78/SR 10 (Monroe Highway) 

 Site Driveway 5: Right‐in/right‐out driveway (western) on US 78/SR 10 (Monroe Highway) 

 Site Driveway 6: Full Access Driveway on US 78/SR 10 (Monroe Highway) – Scenario 2. 
 

The AM and PM peak hours have been analyzed in this study. In addition to the site access points, this 

study includes the evaluation of traffic operations at the intersections of: 

 

 US 78/SR 10 (Monroe Highway) at Mars Hill Road 

 US 78/SR 10 (Monroe Highway) at Clotfelter Road 
 

Recommendations to  improve traffic operations have been  identified as appropriate and are discussed 

in detail  in the following sections of the report. The  location of the development and the surrounding 

roadway network is shown in Figure 1. 
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2 . 0  E X I S T I N G  F A C I L I T I E S  /  C O N D I T I O N S  

2.1 Roadway	Facilities		
The following is a brief description of each of the roadway facilities located in proximity to the site: 

2.1.1 US 78/SR 10 (Monroe Highway) 

US 78/SR 10 (Monroe Highway) is a four‐lane, median‐divided roadway with a posted speed limit of 55 

mph  in the vicinity of the site. GDOT traffic counts (Station  ID’s 2190107 & 2190109)  indicate that the 

daily traffic volume on US 78/SR 10 (Monroe Highway) is 20,400 vehicles per day west of Trotters Walk 

and  18,100  vehicles  per  day  northeast  of University  Parkway. GDOT  classifies US  78/SR  10  (Monroe 

Highway) as an Urban Principal Arterial ‐ Other roadway. 

2.1.2 Mars Hill Road 

Mars Hill Road  is a two‐lane, undivided roadway with a posted speed  limit of 45 mph  in the vicinity of 

the site. To the south of US 78/SR 10 (Monroe Highway), Mars Hill Road is posted with a speed limit of 

35 mph. GDOT traffic counts (Station ID’s 2190212 & 2190161) indicate that the daily traffic volume on 

Mars Hill Road is 4,920 vehicles per day southeast of US 78 and 760 vehicles per day north of University 

Parkway. GDOT classifies Mars Hill Road as an Urban Minor Arterial roadway near US 78 and as an Urban 

Minor Collector roadway north of University Parkway. 

2.1.3 Clotfelter Road 

Clotfelter Road is a two‐lane, undivided roadway with a posted speed  limit of 55 mph in the vicinity of 

the  site. GDOT  traffic  counts  (Station  ID 2198041)  indicate  that  the daily  traffic  volume on Clotfelter 

Road is 1,750 vehicles per day south of Leyon Roberts Drive. GDOT classifies Clotfelter Road as an Urban 

Minor Collector roadway. 
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3 . 0  S T U D Y  M E T H O D O L O G Y  
 
In this study, the methodology used for evaluating traffic operations at each of the subject intersections 

is based on the criteria set forth in the Transportation Research Board’s Highway Capacity Manual, 2010 

edition (HCM 2010). Synchro software, which utilizes the HCM methodology, was used for the analysis. 

If HCM 2010 is unable to report results for any reason, HCM 2000 will be used for that intersection.  The 

following  is a description of the methodology employed for the analysis of unsignalized and signalized 

intersections. 

3.1 Unsignalized	Intersections	
For unsignalized  intersections at which the side street or minor street  is controlled by a stop sign, the 

criteria for evaluating traffic operations are the level‐of‐service (LOS) for the turning movements at the 

intersection and the level‐of‐service for the overall intersection. Level‐of‐service is based on the average 

controlled  delay  incurred  at  the  intersection. Controlled delay  for unsignalized  intersections  includes 

initial  deceleration  delay,  queue move‐up  time,  stopped  delay,  and  final  acceleration  delay.  Several 

factors affect the controlled delay for unsignalized intersections, such as the availability and distribution 

of gaps in the conflicting traffic stream, critical gaps, and follow‐up time for a vehicle in the queue. 

 

Level‐of‐service  is  assigned  a  letter  designation  from  “A”  through  “F”.  Level‐of‐service  “A”  indicates 

excellent  operations  with  little  delay  to motorists,  while  level‐of‐service  “F”  exists  when  there  are 

insufficient  gaps  of  acceptable  size  to  allow  vehicles  on  the  side  street  to  cross  safely,  resulting  in 

extremely  long  total delays and  long queues. The  level‐of‐service criteria  for  two‐way  stop‐controlled 

and all‐way stop‐controlled (unsignalized) intersections are given in Table 1.  

 

Table 1 – Level-of-service Criteria for Unsignalized Intersections 
Level‐of‐service  Average Delay (sec) 

A  ≤ 10 
B  > 10 and ≤ 15 
C  > 15 and ≤ 25 
D  > 25 and ≤ 35 
E  > 35 and ≤ 50 
F  > 50 

Source: 2010 Highway Capacity Manual 

3.2 Signalized	Intersections	
For  signalized  intersections,  it  is necessary  to  evaluate both  capacity  and  level‐of‐service  in order  to 

evaluate the overall operation of the intersection. The capacity analysis of an intersection is performed 

by comparing the volume of traffic using the various  lane groups at the  intersection to the capacity of 

those  lane groups. This results  in a volume/capacity (v/c) ratio for each  lane group. A v/c ratio greater 

than  1.0  indicates  that  the  volume  of  traffic  has  exceeded  the  capacity  available,  resulting  in  a 

temporary  excess  of  demand.  Although  the  capacity  of  the  entire  intersection  is  not  defined,  a 
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composite  v/c  ratio  for  the  sum of  the  critical  lane  groups within  the  intersection  is  computed.  This 

composite v/c ratio is an indication of the overall intersection sufficiency.  

 

Level‐of‐service for a signalized intersection is defined in terms of average controlled delay per vehicle, 

which  is  composed  of  initial  deceleration  delay,  queue  move‐up  time,  stopped  delay,  and  final 

acceleration delay. The level‐of‐service criteria for signalized intersections, based on average controlled 

delay, are  shown  in Table 2. Level‐of‐service “A”  indicates operations with very  low controlled delay, 

while  level‐of‐service “F” describes operations with extremely high average controlled delay. Level‐of‐

service  “E”  is  typically  considered  to  be  the  limit  of  acceptable  delay,  and  level‐of‐service  “F”  is 

considered unacceptable by most drivers. 

 

Table 2 – Level-of-service Criteria for Signalized Intersections 
Level‐of‐service  Average Control Delay (sec) 

A  ≤ 10 
B  > 10 and ≤ 20 
C  > 20 and ≤ 35 
D  > 35 and ≤ 55 
E  > 55 and ≤ 80 
F  > 80 

Source: 2010 Highway Capacity Manual 
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4 . 0  E X I S T I N G  T R A F F I C  A N A L Y S I S  

4.1 Existing	Traffic	Volumes	
Existing traffic counts were obtained at the following study intersections: 

 

 US 78/SR 10 (Monroe Highway) at Mars Hill Road 

 US 78/SR 10 (Monroe Highway) at Clotfelter Road 
 

Turning movement counts were collected on Tuesday, December 4, 2018. All turning movement counts 

were recorded during the AM and PM peak hours between 7:00am to 9:00am and 4:00pm to 6:00pm, 

respectively.  The  four  consecutive  15‐minute  interval  volumes  that  summed  to  produce  the  highest 

volume  at  the  intersections  were  then  determined.  These  volumes make  up  the  peak  hour  traffic 

volumes for the intersections counted and are shown in Figure 2.d 

4.2 Existing	Traffic	Operations	
Existing  traffic  operations  were  analyzed  at  the  study  intersections  in  accordance  with  the  HCM 

methodology.  The  results of  the  analyses  are  shown  in  Table 3.  The  existing  traffic  control  and  lane 

geometry for the intersections are shown in Figure 3. 

 

Table 3 – Existing Intersection Operations 

Intersection  Traffic Control 
LOS (Delay) 

AM Peak Hour  PM Peak Hour

1 

US 78/SR 10 (Monroe Hwy) @ Mars Hill Rd
‐Eastbound Approach 
‐Westbound Approach 
‐Northbound Approach 
‐Southbound Approach 

Signalized 

C (30.8) 
C (25.8) 
C (20.5) 
E (61.0) 
E (77.1) 

B (17.9)
B (11.8) 
B (10.5) 
E (63.2) 
E (79.6) 

2 
US 78/SR 10 (Monroe Hwy) @ Clotfelter Rd
‐Westbound Left 
‐Northbound Approach 

Stop Controlled on 
NB Approach 

D (26.0) 
F (109.4) 

B (12.0) 
C (23.1) 

 

 

The  results of  the existing conditions analysis  indicate  that  the  signalized  intersection of US 78/SR 10 

(Monroe Highway) at Mars Hill Road is operating at an overall level‐of‐service “C” in the AM peak hour 

and  “B”  in  the  PM  peak  hour.  The  stop‐controlled  northbound  (Clotfelter  Road)  approach  to  the 

intersection of US 78/SR 10 (Monroe Highway) at Clotfelter Road  is operating at  level‐of‐service “F”  in 

the AM peak hour. These areas are addressed in the Future Traffic Operations section. 

 

 



Monroe
Hwy

Cl
ot

fe
lte

r R
d

Mars Hill Rd

Lenru Rd

SITE

Mars Hill Rd

1

2

M
on

ro
e H

wy

8

EXISTING WEEKDAY PEAK-HOUR VOLUMES

A&R Engineering Inc.

(AM) PM

FIGURE 2

(38
) 1

2
(73

7) 
16

18
(15

9) 
14

8

(38
7) 

13
2

(13
49

) 8
94

(62
) 1

1

(12) 11

(81) 40

(37) 22
(111) 118

(25) 42
(198) 135

(914) 1634
(84) 130

(53) 31
(1637) 951 (129) 86

(13) 19



Monroe
Hwy

Cl
ot

fe
lte

r R
d

Mars Hill Rd

Lenru Rd

SITE

Mars Hill Rd

1

2

M
on

ro
e H

wy

9

EXISTING TRAFFIC CONTROL AND LANE GEOMETRY

A&R Engineering Inc.

Existing Lane Geometry

Existing Signed Approach

STOPEx

Existing Traffic SignalEx

LEGEND

FIGURE 3

STOPEx



 

 
A&R Engineering Inc. 

10 

5 . 0  P R O P O S E D  D E V E L O P M E N T  
 

The proposed Bogart Tract mixed‐use site will be located in the northwest corner of the intersection of 

US 78/SR 10  (Monroe Highway) at Mars Hill Road  in Oconee County, Georgia. A site plan  is shown  in 

Figure 4.  The development will consist of: 

 

SCENARIO 1: 

  Phase I: 

 Fast‐Food Restaurants: 3,000 sf  

 Convenience Store with Gas Station: 20 Vehicle Fueling Positions 
 
Phase II: 

 Supermarket: 75,000 sf 

 Fast‐Food Restaurants: 13,000 sf  

 Hotel: 200 Rooms 

 Office Space: 17,000 sf  

 Retail Space: 12,000 sf 
 
The development proposes access at the following locations in Scenario 1: 

 

SCENARIO 1: 

  Phase I: 

 Site Driveway 2: Full‐access driveway (middle) on Mars Hill Road  

 Site Driveway 3: Right‐in/Right‐out driveway (southern) on Mars Hill Road  

 Site Driveway 4: Right‐in/right‐out driveway (eastern) on US 78/SR 10 (Monroe Highway 
 
Phase II: 

 Site Driveway 1: Full‐access driveway (northern) on Mars Hill Road  

 Site Driveway 2: Full‐access driveway (middle) on Mars Hill Road  

 Site Driveway 3: Right‐in/Right‐out driveway (southern) on Mars Hill Road  

 Site Driveway 4: Right‐in/right‐out driveway (eastern) on US 78/SR 10 (Monroe Highway)  

 Site Driveway 5: Right‐in/right‐out driveway (western) on US 78/SR 10 (Monroe Highway)  
 

 
SCENARIO 2: 

This scenario will evaluate the impacts of the entire development with an additional full access driveway 

on US 78 (Monroe Highway) across from Clotfelter Road. 

 
In addition  to  the driveways proposed  in Scenario 1,  the development proposes one more  full access 

driveway as follows in Scenario 2: 

 

 Site Driveway 6: Full‐access driveway on US 78/SR 10 (Monroe Highway) – Scenario 2. 
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5.1 Trip	Generation	
Trip generation estimates for the project were based on the rates and equations published in the 10th 

edition of the Institute of Transportation Engineers (ITE) Trip Generation report. This reference contains 

traffic volume count data collected at similar facilities nationwide. The trip generation was based on the 

following  ITE  Land Uses:  310  – Hotel,  710  – General Office  Building,  820  –  Shopping  Center,  850  – 

Supermarket, 933 – Fast‐Food Restaurant without Drive‐Through Window, 934 – Fast‐Food Restaurant 

with Drive‐Through Window and 960 – Super Convenience Market/Gas Station. Due to the nature of the 

development, pass‐by and mixed‐use reductions have been applied per ITE standards. For land‐use 933 

Fast Food Restaurant without Drive Through, pass‐by rate of  land‐use 820 Shopping Center was used.  

The calculated trip generation for Phase I of the proposed development is shown in Table 4 and the total 

trips for the entire development for Phases I and II are shown in Table 5. 

 

Table 4– Trip Generation – Phase I 

Land Use  Size 
AM Peak Hour PM Peak Hour  24 Hr

Enter Exit Total Enter Exit  Total 2‐way

ITE  934  –  Fast‐Food  Restaurant with 

Drive‐Through Window 

3,000 sf
61  61  121  51  47  98  1,413 

Pass‐by Trips (49%) 50% ‐30 ‐29 ‐59 ‐26 ‐24  ‐50 ‐500

ITE  960  –  Super  Convenience 

Market/Gas Station 

20 Fueling 

Positions 
281  281  562  230  229  459  4,610 

Pass‐by Trips (62%) 56% ‐174 ‐174 ‐348 ‐129 ‐128  ‐257 ‐2,570

Total Trips (without Reductions) 342 341 683 281 276  557 6,023

New External Trips (with Reductions) 138 138 276 124 124  250 2,953

* Daily pass‐by  reduction estimated  to be  least of  the applied PM peak hour pass‐by  rate or  ten  times  the PM 

pass‐by volume.  
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Table 5– Trip Generation – Phase I & II  

Land Use  Size 
AM Peak Hour PM Peak Hour  24 Hr

Enter Exit Total Enter Exit  Total 2‐way

ITE 310 – Hotel  200 Rooms 56 39 95 63 61  124 1,831

Mixed‐Use Reduction ‐17 ‐21 ‐38 ‐20 ‐32  ‐52 ‐652

ITE 710 – General Office Building  17,000 sf 17 3 20 3 17  20 166

Mixed‐Use Reduction ‐5 ‐1 ‐6 ‐1 ‐4  ‐5  ‐32

ITE 820 – Shopping Center  12,000 sf 7 4 11 22 24  46 453

Mixed‐Use Reduction ‐1 ‐1 ‐2 ‐1 ‐1  ‐2  ‐17

Pass‐by Trips (0%) 34% 0 0 0 ‐7 ‐8  ‐15 ‐150

ITE 850 – Supermarket  75,000 sf 172 115 287 322 310  632 6,529

Mixed‐Use Reduction ‐8 ‐8 ‐16 ‐13 ‐8  ‐21 ‐247

Pass‐by Trips (0%) 36% 0 0 0 ‐111 ‐109  ‐220 ‐2,200

ITE  933  –  Fast‐Food  Restaurant 

without Drive‐Through Window 

9,500 sf
143  95  238  135  134  269  3,289 

Mixed‐Use Reduction ‐4 ‐4 ‐8 ‐7 ‐4  ‐11 ‐125

Pass‐by Trips (0%) 34% 0 0 0 ‐44 ‐44  ‐88 ‐880

ITE  934  –  Fast‐Food  Restaurant with 

Drive‐Through Window 

6,500 sf
133  128  261  110  102  212  3,061 

Mixed‐Use Reduction ‐4 ‐4 ‐8 ‐6 ‐4  ‐10 ‐116

Pass‐by Trips (49%) 50% ‐63 ‐61 ‐124 ‐52 ‐49  ‐101 ‐1,010

ITE  960  –  Super  Convenience 

Market/Gas Station 

20 Fueling 

Positions 
281  281  562  230  229  459  4,610 

Mixed‐Use Reduction ‐5 ‐5 ‐10 ‐9 ‐4  ‐13 ‐175

Pass‐by Trips (62%) 56% ‐171 ‐171 ‐342 ‐124 ‐126  ‐250 ‐2,500

Total Trips (without Reductions) 809 665 1,474 885 877  1,762 19,939

New External Trips (with Reductions) 531 389 920 490 484  974 11,835

* Daily pass‐by  reduction estimated  to be  least of  the applied PM peak hour pass‐by  rate or  ten  times  the PM 

pass‐by volume.  

5.2 Trip	Distribution	
The trip distribution describes how traffic arrives and departs from the site. An overall trip distribution 

was developed for the site based on a review of the existing travel patterns in the area and the locations 

of major roadways and highways that will serve the development. The site‐generated peak hour traffic 

volumes, shown in Table 5, were assigned to the study area intersections based on this distribution. The 

outer‐leg distribution and AM and PM peak hour new traffic generated by the entire site are shown  in 

Figure 5. Pass‐by volumes have also been distributed based on existing travel patterns and are shown in 

Figure 6. 
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6 . 0  F U T U R E  T R A F F I C  A N A L Y S I S  
 

The  future  traffic operations  are  analyzed  for  the  “Build”  and  “No‐Build”  conditions.  This provides  a 

basis of reference for determining both the contribution of the site to overall traffic conditions and the 

additional improvements needed to provide sufficient site access and capacity for passing traffic.  

 

Improvements that are identified as “System Improvements” address deficiencies that are found within 

the  existing  road  network  prior  to  any  impacts  from  the  proposed  development’s  added  traffic. 

Improvements  that are  identified as “Site  Improvements” address  further  impacts  that are a  result of 

the  proposed  development’s  added  traffic.  Note  that  survey  and  construction  drawings  would  be 

needed  to  verify  the  feasibility  and  extent of  additional  right‐of‐way  required  for  any  recommended 

improvements. 

6.1 Future	“No‐Build”	Conditions	
The  “No‐Build”  (or  background)  conditions  provide  an  assessment  of  how  traffic will  operate  in  the 

study  horizon  year without  the  study  site  being  developed  as  proposed, with  projected  increases  in 

through  traffic  volumes due  to normal  annual  growth. The  Future  “No‐Build”  volumes  consist of  the 

existing traffic volumes (Figure 2) plus increases for annual growth of through traffic. 

6.1.1 Annual Traffic Growth 

In  order  to  evaluate  future  traffic  operations  in  this  area,  a  projection  of  normal  traffic  growth was 

applied  to  the  existing  volumes.  The  Georgia  Department  of  Transportation  recorded  average  daily 

traffic volumes at  several  locations  in  the vicinity of  the  site. Reviewing  the growth over  the  last  five 

years  revealed no consistent positive growth of  through  traffic;  therefore, a growth  rate of 3.5% was 

used in the analysis. This growth factor was applied to the existing traffic volumes between collector and 

arterial  roadways  in  order  to  estimate  the  future  year  traffic  volumes  prior  to  the  addition  of  site‐

generated traffic. The resulting Future “No‐Build” volumes on the roadway are shown in Figure 7. 

6.1.2 Future “No‐Build” Traffic Operations 

The future “No‐Build” traffic operations were analyzed using the volumes in Figure 7 and the results are 

shown in Table 5.  
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6.2 	Future	“Build”	Conditions	
The  “Build” or development  conditions  include  the estimated background  traffic  from  the  “No‐Build” 

conditions plus  the added  traffic  from  the proposed development.  In order  to evaluate  future  traffic 

operations  in  this  area,  the  additional  traffic  volumes  from  the  site  (Figure  5)  and  pass‐by  volumes 

(Figure 6) were added to base traffic volumes (Figure 7) to calculate the future traffic volumes after the 

construction of the development. These total future traffic volumes (Figure 8) were used to evaluate the 

“Build” condition, which includes the projected site traffic. The results of the “Build” operations analyses 

with the recommended site access configuration are shown in Table 5. 

6.2.1 Site Access Configuration 

We  have  analyzed  two  scenarios  of  the  development.    Scenario  1  is  a  phased  construction  in  two 

phases; Phase I and Phase II.  Scenario 2 is a full construction with an additional full access driveway on 

US 78 (Monroe Highway) across from Clotfelter Road:  Site access configuration for different scenarios is 

given below as proposed in the site plan: 
 

SCENARIO 1. 

Phase I: 

 Site Driveway 2: Full‐access driveway (middle) on Mars Hill Road 

o This  driveway  is  proposed  to  consist  of  one  entering  and  one  exiting  lane.  The 

eastbound  (driveway) approach  is proposed  to have a shared  left /  right‐turn  lane  for 

exiting traffic. 

o The  intersection  is  proposed  to  be  un‐signalized with  a  STOP  sign  on  the  eastbound 

approach.  

o Entering left‐turn movements are proposed to be made from northbound through lane. 

o Entering  right‐turn movements  are  proposed  to  be made  from  southbound  through 

lane. 

 Site Driveway 3: Right‐in/Right‐out  driveway (southern) on Mars Hill Road 

o This  driveway  is  proposed  to  consist  of  one  entering  and  one  exiting  lane.  The 

eastbound (driveway) approach is proposed to have a right‐turn lane for exiting traffic. 

o The  intersection  is  proposed  to  be  un‐signalized with  a  STOP  sign  on  the  eastbound 

approach.  

o Entering right‐turn movements are proposed to be made from the southbound through 

lane. 

 Site Driveway 4: Right‐in/right‐out driveway (eastern) on US 78/SR 10 (Monroe Highway) 

o This  driveway  is  proposed  to  consist  of  one  entering  and  one  exiting  lane.  The 

southbound (driveway) approach is proposed to have only one right‐turn lane for exiting 

traffic. 

o The  intersection  is proposed  to be un‐signalized with a STOP  sign on  the  southbound 

approach.  

o A deceleration lane is proposed to be constructed for entering traffic. 
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SCENARIO 1. 

Phase 2: 
 

 Site Driveway 1: Full‐access driveway (northern) on Mars Hill Road 

o This  driveway  is  proposed  to  consist  of  one  entering  and  one  exiting  lane.  The 

eastbound  (driveway) approach  is proposed  to have a shared  left /  right‐turn  lane  for 

exiting traffic.   

o The  intersection  is  proposed  to  be  un‐signalized with  a  STOP  sign  on  the  eastbound 

approach.  

o Entering left‐turn movements are proposed to be made from northbound through lane.    

o Entering right‐turn movements are proposed to be made from the southbound through 

lane. 

 Site Driveway 2: Full‐access driveway (middle) on Mars Hill Road 

o This  driveway  is  proposed  to  consist  of  one  entering  and  one  exiting  lane.  The 

eastbound  (driveway) approach  is proposed  to have a shared  left /  right‐turn  lane  for 

exiting traffic. 

o The  intersection  is  proposed  to  be  un‐signalized with  a  STOP  sign  on  the  eastbound 

approach.  

o Entering left‐turn movements are proposed to be made from northbound through lane. 

o Entering  right‐turn movements  are  proposed  to  be made  from  southbound  through 

lane. 

 Site Driveway 3: Right‐in/Right‐out  driveway (southern) on Mars Hill Road 

o This  driveway  is  proposed  to  consist  of  one  entering  and  one  exiting  lane.  The 

eastbound (driveway) approach is proposed to have a right‐turn lane for exiting traffic. 

o The  intersection  is  proposed  to  be  un‐signalized with  a  STOP  sign  on  the  eastbound 

approach.  

o Entering right‐turn movements are proposed to be made from the southbound through 

lane. 

 Site Driveway 4: Right‐in/right‐out driveway (eastern) on US 78/SR 10 (Monroe Highway) 

o This  driveway  is  proposed  to  consist  of  one  entering  and  one  exiting  lane.  The 

southbound (driveway) approach is proposed to have only one right‐turn lane for exiting 

traffic. 

o The  intersection  is proposed  to be un‐signalized with a STOP  sign on  the  southbound 

approach.  

o A deceleration lane is proposed to be constructed for entering traffic. 
 

 Site Driveway 5: Right‐in/right‐out driveway (western) on US 78/SR 10 (Monroe Highway) 

o This  driveway  is  proposed  to  consist  of  one  entering  and  one  exiting  lane.  The 

southbound (driveway) approach is proposed to have only one right‐turn lane for exiting 

traffic. 

o The  intersection  is proposed  to be un‐signalized with a STOP  sign on  the  southbound 

approach.  

o A deceleration lane is proposed to be constructed for entering traffic. 
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SCENARIO 2. 

In  this  scenario,  in  addition  to  the  five  driveways  as  proposed  in  Scenario  I,  Phase  II,  the  following 

additional full access driveway is proposed: 

 

 Site Driveway 6: Full Access driveway on US 78/SR 10 (Monroe Highway) across from Clotfelter 

Road – Scenario 2. 

o This  driveway  is  proposed  to  consist  of  one  entering  and  two  exiting  lanes.  The 

southbound (driveway) approach is proposed to have one dedicated right‐turn lane and 

a shared through / left‐turn lane for exiting traffic. 

o The  intersection  is proposed  to be un‐signalized with a STOP  sign on  the  southbound 

approach.  

o Entering left‐turn movements are proposed to be made from eastbound left‐turn lane. 

o A deceleration lane is proposed to be constructed for entering right‐turn movements. 

6.2.2 Future “Build” Traffic Operations 

The “Build” conditions are evaluated to determine effectiveness of the recommended system and site 

improvements. Results of “No‐Build” and “Phase  I‐ Build” operations are shown  in Table 6 below and 

“Phase  II  –  Build  with  Improvements”  and  “Scenario  2  –  Build  with  Improvements  in  Table  7. 

Recommendations on traffic control and lane geometry are shown graphically in Figure 9. The results of 

the analyses, including the recommended improvements, are discussed in detail in Section 6.2.3. 

 

Table 6 – Future “No-Build” & “Phase I -Build” Intersection Operations 

Intersection 

Future Condition: LOS (Delay) 

NO BUILD PHASE – I BUILD 

AM Peak PM Peak AM Peak  PM Peak

1 

US 78/SR 10 (Monroe Hwy) @ Mars Hill Rd
‐Eastbound Approach 
‐Westbound Approach 
‐Northbound Approach 
‐Southbound Approach 

D (35.2)
C (29.8) 
C (27.1) 
E (64.7) 
E (76.5) 

B (19.1)
B (12.8) 
B (11.9) 
E (63.7) 
E (79.3) 

D (35.2) 
C (30.0) 
C (22.1) 
E (74.8) 
E (67.9) 

C (25.4)
C (28.5) 
B (13.5) 
E (55.9) 
E (75.2) 

2 
US 78/SR 10 (Monroe Hwy) @ Clotfelter Rd
‐Westbound Left 
‐Northbound Approach 

D (33.2) 
F (191.7) 

B (12.7) 
D (27.3) 

 
F (105.7) 
F (103.2) 

C (19.5) 
D (25.2) 

3 
Mars Hill Rd @ Site Drwy 2 (M) 
‐Eastbound Approach 
‐Northbound Left 

‐  ‐ 
 

B (10.9) 
A (7.8) 

A (9.5) 
A (7.5) 

4 
Mars Hill Rd @ Site Drwy 3 (S) 
‐Eastbound Approach  ‐  ‐ 

 
B (10.1)  A (9.2) 

5 
US 78/SR 10 @ Site Drwy 4 (E. RIRO)
‐Southbound Approach  ‐  ‐ 

 
C (17.5)  E (43.0) 

*Delay exceeds 300 seconds. 
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Table 7 – Future “Phase II –Build with Imp” & “Scenario 2 – Build with Imp”        

Intersection 

Future Condition: LOS (Delay) 

PHASE II – Build with 
Improvements 

SCENARIO 2 – Build with 
Improvements  

AM Peak PM Peak AM Peak  PM Peak

1 

US 78/SR 10 (Monroe Hwy) @ Mars Hill Rd
‐Eastbound Approach 
‐Westbound Approach 
‐Northbound Approach 
‐Southbound Approach 

D (51.8)
D (46.6) 
D (48.0) 
E (72.6) 
E (70.1) 

E (57.0)
C (32.0) 
E (68.4) 
E (77.7) 
E (70.7) 

D (43.8) 
D (42.7) 
C (33.5) 
E (61.2) 
E (67.8) 

D (39.5)
C (24.1) 
D (41.2) 
E (62.9) 
E (69.4) 

2 

US 78/SR 10 (Monroe Hwy) @ Clotfelter Rd
(Drwy # 6) 
‐Westbound Left 
‐Eastbound Left 
‐Northbound Approach 
‐Southbound Approach 

 
F (*) 
‐ 

        F (*) 
  ‐ 

 
E (41.0) 

‐ 
F (*) 
‐ 

 
 

F (175.4) 
A (10.0) 

‐ 
B (11.0) 

 
C (17.0) 
B (14.9) 
C (20.4) 
F (*) 

3 
Mars Hill Rd @ Site Drwy 1 (N) 
‐Eastbound Approach 
‐Northbound Left 

B (10.8) 
A (7.9) 

A (9.9) 
A (7.6) 

 
B (10.9) 
A (7.8) 

A (9.7) 
A (7.5) 

4 
Mars Hill Rd @ Site Drwy 2 (M) 
‐Eastbound Approach 
‐Northbound Left 

C (16.1) 
A (8.5) 

 B (12.2) 
A (8.1) 

 
B (12.4) 
A (8.0) 

B (10.6) 
A (7.8) 

5 
Mars Hill Rd @ Site Drwy 3 (S) 
‐Eastbound Approach  B (11.5)  B (10.6) 

 
B (10.3)  B (9.8) 

6 
US 78/SR 10 @ Site Drwy 4 (E. RIRO)
‐Southbound Approach  D (30.8)  F (296) 

 
C (18.4)  F (81.4) 

7 
US 78 (Monroe Hwy) @ Drwy 5 (W. RIRO)
‐Southbound Approach  C (19.6)  F (224.3)       C (18.1)  F (81.4) 

*Delay exceeds 300 seconds. 

6.2.3 Recommendations for Site Improvements 

A detailed information on recommended improvements at each intersection is given below: 
 

SCENARIO 1: 

Phase I: 
 

US 78/SR 10 (Monroe Highway) @ Mars Hill Road 

The intersection of US 78/SR 10 (Monroe Highway) at Mars Hill Road is currently operating at an overall 

level‐of‐service “C”  in the AM peak hour and “B”  in the PM peak hour. After accounting for growth of 

background traffic and project traffic from Phase I, the intersection will operate at levels‐of‐service “D” 

and “C” in AM and PM peak hours, respectively after following improvements have been implemented.  
 

 Change  the  southbound  left‐turn  signal phasing  from  “Permissive”  to  “Protected‐Permissive”.  

The  southbound  approach meets  GDOT’s  Left‐Turn  Phasing  product  rule  Peak  Hour  Volume 

criteria in AM peak hour.  
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Site Driveway 3 (Southern) @ Mars Hill Road 

 Convert this driveway from full access to a Right‐in/Right‐out driveway. 
 

Site Driveway 2 (Middle) @ Mars Hill Road 

 Construct a northbound left‐turn lane for entering traffic. 
 

Phase II: 
 

US 78/SR 10 (Monroe Highway) @ Mars Hill Road 

The intersection of US 78/SR 10 (Monroe Highway) at Mars Hill Road is currently operating at an overall 

level‐of‐service “C”  in the AM peak hour and “B”  in the PM peak hour. After accounting for growth of 

background traffic and project traffic from Phase I and Phase II, the intersection will operate at levels‐of‐

service  “D”  and  “E”  in  the  morning  and  evening  peak  hours,  respectively  after  the  following 

improvements have been implemented.  

 Add an additional eastbound left‐turn/U‐turn lane. 

 Add  a  second  receiving  lane  on Mars  Hill  Road  extending  up  to  the  proposed  Driveway  1 

(Northern) and dropping as a northbound left‐turn lane at the driveway. 

 Construct a southbound right‐turn lane on Mars Hill Road for right‐turning movement. 

 Change the eastbound left‐turn signal phasing from “Permissive” to “Protected”. 

 Change the southbound left‐turn signal phasing from “Permissive” to “Protected‐Permissive”. 
 

Site Driveway 3 (Southern) @ Mars Hill Road 

 Convert this driveway from full access to a Right‐in/Right‐out driveway. 

 Construct a deceleration lane for right‐turning movement and continue it up to the intersection 

of Mars Hill Road at US 78 (Monroe Highway) as a right‐turn‐lane at that intersection. 
 

Site Driveway 2 (Middle) @ Mars Hill Road 

 Construct a left‐turn lane for entering traffic. 

 To continue the additional northbound receiving lane from the intersection of Mars Hill Road at 

US 78  (Monroe Highway) up to the northern driveway and drop  it there as a northbound  left‐

turn lane at the northern driveway. 

SCENARIO 2: 

This scenario will evaluate the impacts of the entire development with an additional full access driveway 

on US 78 (Monroe Highway) across from Clotfelter Road. 

  

US 78/SR 10 (Monroe Highway) @ Mars Hill Road 

The  intersection of US 78/SR 10  (Monroe Highway) at Mars Hill Road will be operating  at an overall 

level‐of‐service “D” in the AM peak hour and “C” in the PM peak hour after the Phase II development is 

completed and recommended improvements therein have been implemented in scenario I. In scenario 

2, after the full projected  is completed, the intersection will operate at levels‐of‐service “D” and “D” in 

the  morning  and  evening  peak  hours,  respectively  after  the  following  improvements  have  been 

implemented.  

 Change the eastbound left‐turn signal phasing from “Permissive” to “Protected‐Permissive”. 
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 Change the southbound left‐turn signal phasing from “Permissive” to “Protected‐Permissive”. 
 

Site Driveway 3 (Southern) @ Mars Hill Road 

 Convert this driveway from full access to a Right‐in/Right‐out driveway. 

 

Site Driveway 2 (Middle) @ Mars Hill Road 

 Construct a left‐turn lane for entering traffic. 

 

US 78/SR 10 (Monroe Highway) @ Clotfelter Road/Full‐Access Site Driveway # 6 

 Construct a westbound deceleration lane for entering right‐turning movement. 

 The intersection will potentially meet signal warrants for installation of a traffic signal after the 

development  is completed.   Signal warrants will be even  stronger when  the neighboring  land 

(which will be sharing the driveway)  is also developed.    It  is recommended to perform a signal 

warrant study to see if signal warrants are met. 
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FUTURE TRAFFIC CONTROL & LANE GEOMETRY

(Scenario I - PHASE I )

FIGURE 9

A&R Engineering Inc.
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FUTURE TRAFFIC CONTROL & LANE GEOMETRY

(Scenario I - PHASE I & II)

FIGURE 10

A&R Engineering Inc.

Proposed Signed Approach

Existing Lane Geometry

Existing Signed Approach

Ex

Existing Traffic SignalEx

LEGEND

Proposed Lane Geometry

System Improvement

*

YIELDSTOPSTOP

STOPEx

STOP

STOP

STOP

STOP



Monroe
Hwy

Cl
ot

fe
lte

r R
d

Mars Hill Rd

Lenru Rd

SITE

Mars Hill Rd

1

6

7

2

3

4

5

M
on

ro
e H

wy

Site D
rw

y 2

Si
te

 D
rw

y 
3

(R
IR

O
)

Site Drwy 4(RIRO)Site D
rw

y 5

(R
IR

O
)

Site Drwy 1

Site D
rw

y 6

27

FUTURE (BUILD) WEEKDAY PEAK HOUR VOLUMES

(SCENARIO 2)
A&R Engineering Inc.
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FIGURE 11
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FUTURE TRAFFIC CONTROL AND LANE GEOMETRY

(SCENARIO 2)

FIGURE 12

A&R Engineering Inc.
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7 . 0  C O N C L U S I O N S  A N D  R E C O M M E N D A T I O N S  
 

The purpose of this revision to the original study dated January 21, 2018 is to include the following two 

scenarios: 

Scenario 1:  Phase I – Convenience Store and 3,000 SF Fast Food Restaurant 

                      Phase II – Rest of the Development 

Scenario 2:  Full Development with an additional full access driveway on US 78 (Monroe Highway)  

 

This revised traffic study will determine the traffic impact that will result from the proposed Bogart Tract 

mixed‐use development if it were to be developed in phases I and II and also if it were to be developed 

in full with an additional full access driveway on US 78 (Monroe Highway) across from Clotfelter Road.  

The  proposed  development  is  located  in  the  northwest  corner  of  the  intersection  of  US  78/SR  10 

(Monroe Highway) at Mars Hill Road  in the Oconee County, Georgia. The traffic analysis evaluates the 

current operations compared  to  the  future conditions with  the  traffic generated by  the development. 

The proposed development when constructed will consist of: 

 

 Supermarket: 75,000 sf 

 Fast‐Food Restaurants: 16,000 sf (Total) 

 Hotel: 200 Rooms 

 Office Space: 17,000 sf (Total) 

 Retail Space: 12,000 sf 

 Convenience Store with Gas Station: 20 Vehicle Fueling Positions 
 

The  development  proposes  three  full‐access  driveways  on Mars Hill  Road  and  two  right‐in/right‐out 

driveways on US  78/SR  10  (Monroe Highway). An  additional  full  access driveway on US  78  (Monroe 

Highway) across  from Clotfelter Road  is proposed  in  scenario 2.   Existing and  future operations after 

completion of the project were analyzed at the intersections of: 

 

 US 78/SR 10 (Monroe Highway) at Mars Hill Road 

 US 78/SR 10 (Monroe Highway) at Clotfelter Road 
 

The analysis included the evaluation of Future operations for “No‐Build” and “Build” conditions, both of 

which account  for  increases  in annual growth of  through  traffic. The  results of  the analysis are  listed 

below: 

7.1 Site	Access	Configuration	
The  following  access  configuration  is  recommended  for  the  proposed  site  driveway  intersections  for 

different scenarios.  
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Scenario 1 – Phase I 

 Site Driveway 2: Full‐access driveway (middle) on Mars Hill Road 

o This  driveway  is  recommended  to  consist  of  one  entering  and  one  exiting  lane.  The 

eastbound  (driveway) approach  is  recommended  to have a  shared  left/right‐turn  lane 

for exiting traffic. 

o The intersection is recommended to be un‐signalized with a STOP sign on the eastbound 

approach.  

o A left‐turn lane is recommended to be installed for entering left‐turn movements.   

o Entering  right‐turn  movements  are  recommended  to  be  made  from  southbound 

through lane.  A deceleration lane is not warranted (See Appendix for Analysis) 

 

 Site Driveway 3: Southern Driveway on Mars Hill Road 

o It  is  recommended  that  this proposed  full access driveway be converted  into a Right‐

in/Right‐out driveway. 

o This  driveway  is  recommended  to  consist  of  one  entering  and  one  exiting  lane.  The 

eastbound (driveway) approach is proposed to have a right‐turn lane for exiting traffic. 

o The intersection is recommended to be un‐signalized with a STOP sign on the eastbound 

approach.  

o Entering  right‐turn  movements  are  recommended  to  be  made  from  southbound 

through lane.  A deceleration lane is not warranted (See Appendix for Analysis) 

 

 Site Driveway 4: Right‐in/right‐out driveway (eastern) on US 78/SR 10 (Monroe Highway) 

o This  driveway  is  recommended  to  consist  of  one  entering  and  one  exiting  lane.  The 

southbound (driveway) approach  is recommended to have only one right‐turn  lane for 

exiting traffic. 

o The  intersection  is  recommended  to  be  un‐signalized  with  a  STOP  sign  on  the 

southbound approach.  

o A deceleration lane is recommended to be constructed for entering traffic. 

 

Scenario 1 – Phases I & II 

 

 Site Driveway 1: Full‐access driveway (northern) on Mars Hill Road 

o This  driveway  is  recommended  to  consist  of  one  entering  and  one  exiting  lane.  The 

eastbound  (driveway) approach  is  recommended  to have a  shared  left/right‐turn  lane 

for exiting traffic.   

o The intersection is recommended to be un‐signalized with a STOP sign on the eastbound 

approach.  

o Entering  left‐turn movements are  recommended  to be made  from  the  recommended 

additional receiving  lane on Mars Hill Road which gets dropped as a  left‐turn  lane. See 

attached concept plan.   

o Entering  right‐turn movements  are  recommended  to  be made  from  the  southbound 

through lane.  A deceleration lane is not warranted (See Appendix for analysis) 
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 Site Driveway 2: Full‐access driveway (middle) on Mars Hill Road 

o This  driveway  is  recommended  to  consist  of  one  entering  and  one  exiting  lane.  The 

eastbound  (driveway) approach  is  recommended  to have a  shared  left/right‐turn  lane 

for exiting traffic. 

o The intersection is recommended to be un‐signalized with a STOP sign on the eastbound 

approach.  

o A  left‐turn  lane  is recommended to be  installed for entering  left‐turn movements.   See 

attached concept plan. 

o Entering  right‐turn  movements  are  recommended  to  be  made  from  southbound 

through lane.  A deceleration lane is not warranted (See Appendix for Analysis) 

 Site Driveway 3: Southern Driveway on Mars Hill Road 

o It  is  recommended  that  this proposed  full access driveway be converted  into a Right‐

in/Right‐out driveway. 

o This  driveway  is  recommended  to  consist  of  one  entering  and  one  exiting  lane.  The 

eastbound (driveway) approach is proposed to have a right‐turn lane for exiting traffic. 

o The intersection is recommended to be un‐signalized with a STOP sign on the eastbound 

approach.  

o It is recommended that a southbound right‐turn lane be constructed for entering right‐

turn movements.  It is also recommended that this right‐turn lane be extended up to the 

intersection of Mars Hill Road @ US 78 (Monroe Highway). 

 

 Site Driveway 4: Right‐in/right‐out driveway (eastern) on US 78/SR 10 (Monroe Highway) 

o This  driveway  is  recommended  to  consist  of  one  entering  and  one  exiting  lane.  The 

southbound (driveway) approach  is recommended to have only one right‐turn  lane for 

exiting traffic. 

o The  intersection  is  recommended  to  be  un‐signalized  with  a  STOP  sign  on  the 

southbound approach.  

o A deceleration lane is recommended to be constructed for entering traffic. 

 

 Site Driveway 5: Right‐in/right‐out driveway (western) on US 78/SR 10 (Monroe Highway) 

o This  driveway  is  recommended  to  consist  of  one  entering  and  one  exiting  lane.  The 

southbound (driveway) approach  is recommended to have only one right‐turn  lane for 

exiting traffic. 

o The  intersection  is  recommended  to  be  un‐signalized  with  a  STOP  sign  on  the 

southbound approach.  

o A deceleration lane is recommended to be constructed for entering traffic. 

 

 

Scenario 2 – With Additional Full Access Driveway on US78/SR 10 

 

In  scenario  2,  in  addition  to  the  five  driveways  as proposed  in  Scenario  I,  Phase  I &  II,  a  full  access 

driveway is proposed on US78/SR 10 (Monroe Highway) across from Clotfelter Road: 
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 Site Driveway 1: Full‐access driveway (northern) on Mars Hill Road 

o This  driveway  is  recommended  to  consist  of  one  entering  and  one  exiting  lane.  The 

eastbound  (driveway) approach  is  recommended  to have a  shared  left/right‐turn  lane 

for exiting traffic.   

o The intersection is recommended to be un‐signalized with a STOP sign on the eastbound 

approach.  

o Entering  left‐turn  movements  are  recommended  to  be  made  from  the  existing 

northbound through lane. A dedicated left‐turn lane is not warranted (See Appendix).   

o Entering  right‐turn movements  are  recommended  to  be made  from  the  southbound 

through lane.  A deceleration lane is not warranted (See Appendix for analysis) 

 

 Site Driveway 2: Full‐access driveway (middle) on Mars Hill Road 

o This  driveway  is  recommended  to  consist  of  one  entering  and  one  exiting  lane.  The 

eastbound  (driveway) approach  is  recommended  to have a  shared  left/right‐turn  lane 

for exiting traffic. 

o The intersection is recommended to be un‐signalized with a STOP sign on the eastbound 

approach.  

o A  left‐turn  lane  is recommended to be  installed for entering  left‐turn movements.   See 

attached concept plan. 

o Entering  right‐turn  movements  are  recommended  to  be  made  from  southbound 

through lane.  A deceleration lane is not warranted (See Appendix for Analysis) 

 Site Driveway 3: Southern Driveway on Mars Hill Road 

o It  is  recommended  that  this proposed  full access driveway be converted  into a Right‐

in/Right‐out driveway. 

o This  driveway  is  recommended  to  consist  of  one  entering  and  one  exiting  lane.  The 

eastbound (driveway) approach is proposed to have a right‐turn lane for exiting traffic. 

o The intersection is recommended to be un‐signalized with a STOP sign on the eastbound 

approach.  

o Entering  right‐turn movements  are  recommended  to  be made  from  the  southbound 

through lane.  A deceleration lane is not warranted (See Appendix for analysis). 

 

 Site Driveway 4: Right‐in/right‐out driveway (eastern) on US 78/SR 10 (Monroe Highway) 

o This  driveway  is  recommended  to  consist  of  one  entering  and  one  exiting  lane.  The 

southbound (driveway) approach  is recommended to have only one right‐turn  lane for 

exiting traffic. 

o The  intersection  is  recommended  to  be  un‐signalized  with  a  STOP  sign  on  the 

southbound approach.  

o A deceleration lane is recommended to be constructed for entering traffic. 

 

 Site Driveway 5: Right‐in/right‐out driveway (western) on US 78/SR 10 (Monroe Highway) 

o This  driveway  is  recommended  to  consist  of  one  entering  and  one  exiting  lane.  The 

southbound (driveway) approach  is recommended to have only one right‐turn  lane for 

exiting traffic. 
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o The  intersection  is  recommended  to  be  un‐signalized  with  a  STOP  sign  on  the 

southbound approach.  

o A deceleration lane is recommended to be constructed for entering traffic. 

 

 Site Driveway 6: Full Access driveway on US 78/SR 10 (Monroe Highway) across from Clotfelter 

Road – Scenario 2. 

o This driveway  is  recommended  to  consist of one entering  and  two  exiting  lanes.  The 

southbound (driveway) approach is proposed to have one dedicated right‐turn lane and 

a shared through / left‐turn lane for exiting traffic. 

o The  intersection  is proposed  to be un‐signalized with a STOP  sign on  the  southbound 

approach.  

o Entering left‐turn movements are proposed to be made from eastbound left‐turn lane. 

o A deceleration lane is proposed to be constructed for entering right‐turn movements. 

7.2 Recommendations	for	Site	Improvements	
A detailed information on recommended improvements at each intersection is given below: 
 

SCENARIO 1: 

Phase I: 
 

US 78/SR 10 (Monroe Highway) @ Mars Hill Road 

The intersection of US 78/SR 10 (Monroe Highway) at Mars Hill Road is currently operating at an overall 

level‐of‐service “C”  in the AM peak hour and “B”  in the PM peak hour. After accounting for growth of 

background traffic and project traffic from Phase I, the intersection will operate at levels‐of‐service “D” 

and “C” in AM and PM peak hours, respectively after following improvements have been implemented.  
 

 Change  the  southbound  left‐turn  signal phasing  from  “Permissive”  to  “Protected‐Permissive”. 

The  southbound  approach meets  GDOT’s  Left‐Turn  Phasing  product  rule  Peak  Hour  Volume 

criteria in AM peak hour.  
 

Site Driveway 3 (Southern) @ Mars Hill Road 

 Convert this driveway from full access to a Right‐in/Right‐out driveway. 
 

Site Driveway 2 (Middle) @ Mars Hill Road 

 Construct a northbound left‐turn lane for entering traffic. 
 

Phase II: 
 

US 78/SR 10 (Monroe Highway) @ Mars Hill Road 

The intersection of US 78/SR 10 (Monroe Highway) at Mars Hill Road is currently operating at an overall 

level‐of‐service “C”  in the AM peak hour and “B”  in the PM peak hour. After accounting for growth of 

background traffic and project traffic from Phase I and Phase II, the intersection will operate at levels‐of‐

service  “D”  and  “E”  in  the  morning  and  evening  peak  hours,  respectively  after  the  following 

improvements have been implemented.  

 Add an additional eastbound left‐turn/U‐turn lane. 
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 Add  a  second  receiving  lane  on Mars  Hill  Road  extending  up  to  the  proposed  Driveway  1 

(Northern) and dropping as a northbound left‐turn lane at the driveway. 

 Construct a southbound right‐turn lane on Mars Hill Road for right‐turning movement. 

 Change the eastbound left‐turn signal phasing from “Permissive” to “Protective”. 

 Change the southbound left‐turn signal phasing from “Permissive” to “Protected‐Permissive”. 
 

Site Driveway 3 (Southern) @ Mars Hill Road 

 Convert this driveway from full access to a Right‐in/Right‐out driveway. 

 Construct a deceleration lane for right‐turning movement and continue it up to the intersection 

of Mars Hill Road at US 78 (Monroe Highway) as a right‐turn‐lane at that intersection. 
 

Site Driveway 2 (Middle) @ Mars Hill Road 

 Construct a left‐turn lane for entering traffic. 

 Continue the additional northbound receiving lane from the intersection of Mars Hill Road at US 

78 (Monroe Highway) up to the northern driveway and drop  it there as a northbound  left‐turn 

lane at the northern driveway. 

SCENARIO 2: 

This scenario will evaluate the impacts of the entire development with an additional full access driveway 

on US 78 (Monroe Highway) across from Clotfelter Road. 

  

US 78/SR 10 (Monroe Highway) @ Mars Hill Road 

The  intersection of US 78/SR 10  (Monroe Highway) at Mars Hill Road will be operating  at an overall 

level‐of‐service “D” in the AM peak hour and “C” in the PM peak hour after the Phase II development is 

completed and recommended improvements therein have been implemented in scenario I. In scenario 

2, after the full projected  is completed, the intersection will operate at levels‐of‐service “D” and “D” in 

the  morning  and  evening  peak  hours,  respectively  after  the  following  improvements  have  been 

implemented.  

 Change the eastbound left‐turn signal phasing from “Permissive” to “Protected‐Permissive”. 

 Change the southbound left‐turn signal phasing from “Permissive” to “Protected‐Permissive”. 
 

Site Driveway 3 (Southern) @ Mars Hill Road 

 Convert this driveway from full access to a Right‐in/Right‐out driveway. 

 

Site Driveway 2 (Middle) @ Mars Hill Road 

 Construct a left‐turn lane for entering traffic. 

 

US 78/SR 10 (Monroe Highway) @ Clotfelter Road/Full‐Access Site Driveway 6 

 Construct a westbound deceleration lane for entering right‐turning movement. 

 The intersection will potentially meet signal warrants for installation of a traffic signal after the 

development  is completed.   Signal warrants will be even  stronger when  the neighboring  land 

(which will be sharing the driveway)  is also developed.    It  is recommended to perform a signal 

warrant analysis to see if signal warrants are met. 
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File Name : 20180315
Site Code : 20180315
Start Date : 12/4/2018
Page No : 1

TMC Data
US 78/SR 10 (Monroe Hwy) @
Mars Hill Rd
7-9 am | 4-6 pm

Groups Printed- Cars, Trucks & Buses

Mars Hill Road
Northbound

Mars Hill Road
Southbound

US 78/SR 10 (Monroe
Hwy)

Eastbound

US 78/SR 10 (Monroe
Hwy)

Westbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

07:00 AM 20 2 11 33 5 8 2 15 9 218 36 263 38 123 6 167 478
07:15 AM 39 5 26 70 9 15 1 25 16 275 72 363 41 166 16 223 681
07:30 AM 42 4 28 74 5 27 4 36 23 351 148 522 42 202 8 252 884
07:45 AM 63 12 31 106 17 17 4 38 11 389 94 494 40 196 7 243 881

Total 164 23 96 283 36 67 11 114 59 1233 350 1642 161 687 37 885 2924

08:00 AM 54 4 26 84 6 22 3 31 12 334 73 419 36 173 7 216 750
08:15 AM 18 3 18 39 5 5 5 15 4 292 44 340 34 161 6 201 595
08:30 AM 36 3 13 52 5 7 2 14 5 268 45 318 31 134 7 172 556
08:45 AM 18 5 9 32 2 6 2 10 3 245 43 291 29 128 7 164 497

Total 126 15 66 207 18 40 12 70 24 1139 205 1368 130 596 27 753 2398

*** BREAK ***

04:00 PM 68 8 28 104 6 10 2 18 2 188 39 229 28 267 3 298 649
04:15 PM 56 12 32 100 5 12 1 18 3 203 43 249 32 286 5 323 690
04:30 PM 39 14 29 82 4 9 3 16 2 212 35 249 37 299 4 340 687
04:45 PM 42 13 27 82 6 13 2 21 1 200 41 242 39 342 3 384 729

Total 205 47 116 368 21 44 8 73 8 803 158 969 136 1194 15 1345 2755

05:00 PM 38 11 31 80 7 12 2 21 2 204 34 240 41 391 2 434 775
05:15 PM 35 10 25 70 5 8 4 17 4 225 36 265 38 424 5 467 819
05:30 PM 33 9 33 75 6 11 2 19 2 241 33 276 36 421 3 460 830
05:45 PM 29 12 29 70 4 9 3 16 3 224 29 256 33 382 2 417 759

Total 135 42 118 295 22 40 11 73 11 894 132 1037 148 1618 12 1778 3183

Grand Total 630 127 396 1153 97 191 42 330 102 4069 845 5016 575 4095 91 4761 11260
Apprch % 54.6 11 34.3  29.4 57.9 12.7  2 81.1 16.8  12.1 86 1.9   

Total % 5.6 1.1 3.5 10.2 0.9 1.7 0.4 2.9 0.9 36.1 7.5 44.5 5.1 36.4 0.8 42.3

A&R Engineering, Inc.
2160 Kingston Court, Suite O

Marietta, GA 30067



File Name : 20180315
Site Code : 20180315
Start Date : 12/4/2018
Page No : 2

TMC Data
US 78/SR 10 (Monroe Hwy) @
Mars Hill Rd
7-9 am | 4-6 pm

Mars Hill Road
Northbound

Mars Hill Road
Southbound

US 78/SR 10 (Monroe
Hwy)

Eastbound

US 78/SR 10 (Monroe
Hwy)

Westbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 39 5 26 70 9 15 1 25 16 275 72 363 41 166 16 223 681
07:30 AM 42 4 28 74 5 27 4 36 23 351 148 522 42 202 8 252 884
07:45 AM 63 12 31 106 17 17 4 38 11 389 94 494 40 196 7 243 881
08:00 AM 54 4 26 84 6 22 3 31 12 334 73 419 36 173 7 216 750

Total Volume 198 25 111 334 37 81 12 130 62 1349 387 1798 159 737 38 934 3196
% App. Total 59.3 7.5 33.2  28.5 62.3 9.2  3.4 75 21.5  17 78.9 4.1   

PHF .786 .521 .895 .788 .544 .750 .750 .855 .674 .867 .654 .861 .946 .912 .594 .927 .904
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Cars, Trucks & Buses
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A&R Engineering, Inc.
2160 Kingston Court, Suite O

Marietta, GA 30067



File Name : 20180315
Site Code : 20180315
Start Date : 12/4/2018
Page No : 3

TMC Data
US 78/SR 10 (Monroe Hwy) @
Mars Hill Rd
7-9 am | 4-6 pm

Mars Hill Road
Northbound

Mars Hill Road
Southbound

US 78/SR 10 (Monroe
Hwy)

Eastbound

US 78/SR 10 (Monroe
Hwy)

Westbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 38 11 31 80 7 12 2 21 2 204 34 240 41 391 2 434 775
05:15 PM 35 10 25 70 5 8 4 17 4 225 36 265 38 424 5 467 819
05:30 PM 33 9 33 75 6 11 2 19 2 241 33 276 36 421 3 460 830
05:45 PM 29 12 29 70 4 9 3 16 3 224 29 256 33 382 2 417 759

Total Volume 135 42 118 295 22 40 11 73 11 894 132 1037 148 1618 12 1778 3183
% App. Total 45.8 14.2 40  30.1 54.8 15.1  1.1 86.2 12.7  8.3 91 0.7   

PHF .888 .875 .894 .922 .786 .833 .688 .869 .688 .927 .917 .939 .902 .954 .600 .952 .959
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File Name : 20180316
Site Code : 20180316
Start Date : 12/4/2018
Page No : 1

TMC Data
US 78/SR 10 (Monroe Hwy) @
Clotfelter Rd
7-9 am | 4-6 pm

Groups Printed- Cars, Trucks & Buses

Clotfelter Rd
Northbound Southbound

US 78/SR 10 (Monroe
Hwy)

Eastbound

US 78/SR 10 (Monroe
Hwy)

Westbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

07:00 AM 2 0 16 18 0 0 0 0 0 235 11 246 9 140 0 149 413
07:15 AM 3 0 17 20 0 0 0 0 0 345 19 364 12 213 0 225 609
07:30 AM 6 0 33 39 0 0 0 0 0 452 10 462 18 217 0 235 736
07:45 AM 3 0 46 49 0 0 0 0 0 463 11 474 21 269 0 290 813

Total 14 0 112 126 0 0 0 0 0 1495 51 1546 60 839 0 899 2571

08:00 AM 1 0 33 34 0 0 0 0 0 377 13 390 33 215 0 248 672
08:15 AM 6 0 23 29 0 0 0 0 0 283 6 289 20 168 0 188 506
08:30 AM 0 0 23 23 0 0 0 0 0 277 3 280 25 153 0 178 481
08:45 AM 3 0 33 36 0 0 0 0 0 249 1 250 10 146 0 156 442

Total 10 0 112 122 0 0 0 0 0 1186 23 1209 88 682 0 770 2101

*** BREAK ***

04:00 PM 5 0 17 22 0 0 0 0 0 212 8 220 28 287 0 315 557
04:15 PM 3 0 17 20 0 0 0 0 0 232 4 236 25 305 0 330 586
04:30 PM 8 0 22 30 0 0 0 0 0 227 8 235 20 321 0 341 606
04:45 PM 6 0 19 25 0 0 0 0 0 223 8 231 21 365 0 386 642

Total 22 0 75 97 0 0 0 0 0 894 28 922 94 1278 0 1372 2391

05:00 PM 4 0 11 15 0 0 0 0 0 229 5 234 36 395 0 431 680
05:15 PM 8 0 25 33 0 0 0 0 0 240 6 246 30 433 0 463 742
05:30 PM 5 0 27 32 0 0 0 0 0 249 10 259 27 429 0 456 747
05:45 PM 2 0 23 25 0 0 0 0 0 233 10 243 37 377 0 414 682

Total 19 0 86 105 0 0 0 0 0 951 31 982 130 1634 0 1764 2851

Grand Total 65 0 385 450 0 0 0 0 0 4526 133 4659 372 4433 0 4805 9914
Apprch % 14.4 0 85.6  0 0 0  0 97.1 2.9  7.7 92.3 0   

Total % 0.7 0 3.9 4.5 0 0 0 0 0 45.7 1.3 47 3.8 44.7 0 48.5

A&R Engineering, Inc.
2160 Kingston Court, Suite O

Marietta, GA 30067



File Name : 20180316
Site Code : 20180316
Start Date : 12/4/2018
Page No : 2

TMC Data
US 78/SR 10 (Monroe Hwy) @
Clotfelter Rd
7-9 am | 4-6 pm

Clotfelter Rd
Northbound Southbound

US 78/SR 10 (Monroe
Hwy)

Eastbound

US 78/SR 10 (Monroe
Hwy)

Westbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 3 0 17 20 0 0 0 0 0 345 19 364 12 213 0 225 609
07:30 AM 6 0 33 39 0 0 0 0 0 452 10 462 18 217 0 235 736
07:45 AM 3 0 46 49 0 0 0 0 0 463 11 474 21 269 0 290 813
08:00 AM 1 0 33 34 0 0 0 0 0 377 13 390 33 215 0 248 672

Total Volume 13 0 129 142 0 0 0 0 0 1637 53 1690 84 914 0 998 2830
% App. Total 9.2 0 90.8  0 0 0  0 96.9 3.1  8.4 91.6 0   

PHF .542 .000 .701 .724 .000 .000 .000 .000 .000 .884 .697 .891 .636 .849 .000 .860 .870
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Peak Hour Begins at 07:15 AM
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A&R Engineering, Inc.
2160 Kingston Court, Suite O

Marietta, GA 30067



File Name : 20180316
Site Code : 20180316
Start Date : 12/4/2018
Page No : 3

TMC Data
US 78/SR 10 (Monroe Hwy) @
Clotfelter Rd
7-9 am | 4-6 pm

Clotfelter Rd
Northbound Southbound

US 78/SR 10 (Monroe
Hwy)

Eastbound

US 78/SR 10 (Monroe
Hwy)

Westbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 4 0 11 15 0 0 0 0 0 229 5 234 36 395 0 431 680
05:15 PM 8 0 25 33 0 0 0 0 0 240 6 246 30 433 0 463 742
05:30 PM 5 0 27 32 0 0 0 0 0 249 10 259 27 429 0 456 747
05:45 PM 2 0 23 25 0 0 0 0 0 233 10 243 37 377 0 414 682

Total Volume 19 0 86 105 0 0 0 0 0 951 31 982 130 1634 0 1764 2851
% App. Total 18.1 0 81.9  0 0 0  0 96.8 3.2  7.4 92.6 0   

PHF .594 .000 .796 .795 .000 .000 .000 .000 .000 .955 .775 .948 .878 .943 .000 .952 .954
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 62 1349 387 159 737 38 198 25 111 37 81
Future Volume (vph) 62 1349 387 159 737 38 198 25 111 37 81
Turn Type Perm NA Perm pm+pt NA Perm pm+pt NA Perm Perm NA
Protected Phases 2 1 6 3 8 4
Permitted Phases 2 2 6 6 8 8 4
Detector Phase 2 2 2 1 6 6 3 8 8 4 4
Switch Phase
Minimum Initial (s) 15.0 15.0 15.0 5.0 15.0 15.0 5.0 6.0 6.0 6.0 6.0
Minimum Split (s) 36.5 36.5 36.5 15.0 29.5 29.5 15.0 57.5 57.5 55.5 55.5
Total Split (s) 59.0 59.0 59.0 15.0 74.0 74.0 27.0 86.0 86.0 59.0 59.0
Total Split (%) 36.9% 36.9% 36.9% 9.4% 46.3% 46.3% 16.9% 53.8% 53.8% 36.9% 36.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag Lag Lag Lag Lead Lead Lag Lag
Lead-Lag Optimize?
Recall Mode C-Min C-Min C-Min None C-Min C-Min None None None None None

Intersection Summary
Cycle Length: 160
Actuated Cycle Length: 160
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated

Splits and Phases:     1: Mars Hill Rd & US 78/SR 10 (Monroe Hwy)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 62 1349 387 159 737 38 198 25 111 37 81 12
Future Volume (veh/h) 62 1349 387 159 737 38 198 25 111 37 81 12
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 93 1551 595 167 810 64 251 48 123 69 108 16
Adj No. of Lanes 1 2 1 1 2 1 1 1 1 1 1 0
Peak Hour Factor 0.67 0.87 0.65 0.95 0.91 0.59 0.79 0.52 0.90 0.54 0.75 0.75
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 410 2082 931 188 2389 1069 310 477 406 151 139 21
Arrive On Green 0.59 0.59 0.59 0.05 0.68 0.68 0.13 0.26 0.26 0.09 0.09 0.09
Sat Flow, veh/h 632 3539 1583 1774 3539 1583 1774 1863 1583 1209 1586 235
Grp Volume(v), veh/h 93 1551 595 167 810 64 251 48 123 69 0 124
Grp Sat Flow(s),veh/h/ln 632 1770 1583 1774 1770 1583 1774 1863 1583 1209 0 1821
Q Serve(g_s), s 11.6 51.4 39.7 6.3 15.4 2.2 20.2 3.1 10.0 8.8 0.0 10.7
Cycle Q Clear(g_c), s 13.2 51.4 39.7 6.3 15.4 2.2 20.2 3.1 10.0 8.8 0.0 10.7
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.13
Lane Grp Cap(c), veh/h 410 2082 931 188 2389 1069 310 477 406 151 0 159
V/C Ratio(X) 0.23 0.74 0.64 0.89 0.34 0.06 0.81 0.10 0.30 0.46 0.00 0.78
Avail Cap(c_a), veh/h 410 2082 931 200 2389 1069 310 937 797 449 0 609
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 16.7 24.1 21.7 35.3 11.0 8.8 55.3 45.4 48.0 70.7 0.0 71.5
Incr Delay (d2), s/veh 1.3 2.5 3.3 34.2 0.4 0.1 14.9 0.1 0.4 2.2 0.0 8.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln 3.9 34.0 25.0 14.0 12.2 1.8 16.6 2.9 7.9 5.5 0.0 9.6
LnGrp Delay(d),s/veh 17.9 26.6 25.1 69.4 11.3 8.9 70.2 45.5 48.4 72.8 0.0 79.4
LnGrp LOS B C C E B A E D D E E
Approach Vol, veh/h 2239 1041 422 193
Approach Delay, s/veh 25.8 20.5 61.0 77.1
Approach LOS C C E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 13.9 99.6 27.0 19.5 113.5 46.5
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 9.5 53.5 21.5 53.5 68.5 80.5
Max Q Clear Time (g_c+I1), s 8.3 53.4 22.2 12.7 17.4 12.0
Green Ext Time (p_c), s 0.1 0.1 0.0 1.3 50.9 1.3

Intersection Summary
HCM 2010 Ctrl Delay 30.8
HCM 2010 LOS C

Notes
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Intersection
Int Delay, s/veh 7.8

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1637 53 84 914 13 129
Future Vol, veh/h 1637 53 84 914 13 129
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 385 - 0 -
Veh in Median Storage, # 0 - - 0 2 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 88 70 64 85 54 70
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1860 76 131 1075 24 184
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1936 0 2698 968
          Stage 1 - - - - 1898 -
          Stage 2 - - - - 800 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 300 - ~ 17 254
          Stage 1 - - - - 103 -
          Stage 2 - - - - 403 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 300 - ~ 10 254
Mov Cap-2 Maneuver - - - - 88 -
          Stage 1 - - - - 103 -
          Stage 2 - - - - 227 -
 

Approach EB WB NB
HCM Control Delay, s 0 2.8 109.4
HCM LOS F
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 209 - - 300 -
HCM Lane V/C Ratio 0.997 - - 0.438 -
HCM Control Delay (s) 109.4 - - 26 -
HCM Lane LOS F - - D -
HCM 95th %tile Q(veh) 8.8 - - 2.1 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 11 894 132 148 1618 12 135 42 118 22 40
Future Volume (vph) 11 894 132 148 1618 12 135 42 118 22 40
Turn Type Perm NA Perm pm+pt NA Perm pm+pt NA Perm Perm NA
Protected Phases 2 1 6 3 8 4
Permitted Phases 2 2 6 6 8 8 4
Detector Phase 2 2 2 1 6 6 3 8 8 4 4
Switch Phase
Minimum Initial (s) 15.0 15.0 15.0 5.0 15.0 15.0 5.0 6.0 6.0 6.0 6.0
Minimum Split (s) 36.5 36.5 36.5 15.0 29.5 29.5 15.0 57.5 57.5 55.5 55.5
Total Split (s) 69.0 69.0 69.0 15.0 84.0 84.0 20.5 76.0 76.0 55.5 55.5
Total Split (%) 43.1% 43.1% 43.1% 9.4% 52.5% 52.5% 12.8% 47.5% 47.5% 34.7% 34.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag Lag Lag Lag Lead Lead Lag Lag
Lead-Lag Optimize?
Recall Mode C-Min C-Min C-Min None C-Min C-Min None None None None None

Intersection Summary
Cycle Length: 160
Actuated Cycle Length: 160
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated

Splits and Phases:     1: Mars Hill Rd & US 78/SR 10 (Monroe Hwy)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 11 894 132 148 1618 12 135 42 118 22 40 11
Future Volume (veh/h) 11 894 132 148 1618 12 135 42 118 22 40 11
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 16 961 143 164 1703 20 152 48 133 28 48 16
Adj No. of Lanes 1 2 1 1 2 1 1 1 1 1 1 0
Peak Hour Factor 0.69 0.93 0.92 0.90 0.95 0.60 0.89 0.88 0.89 0.79 0.83 0.69
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 191 2394 1071 400 2660 1190 232 335 285 110 72 24
Arrive On Green 0.68 0.68 0.68 0.04 0.75 0.75 0.09 0.18 0.18 0.05 0.05 0.05
Sat Flow, veh/h 281 3539 1583 1774 3539 1583 1774 1863 1583 1198 1338 446
Grp Volume(v), veh/h 16 961 143 164 1703 20 152 48 133 28 0 64
Grp Sat Flow(s),veh/h/ln 281 1770 1583 1774 1770 1583 1774 1863 1583 1198 0 1784
Q Serve(g_s), s 4.6 19.3 5.1 4.4 36.9 0.5 12.6 3.5 12.0 3.6 0.0 5.6
Cycle Q Clear(g_c), s 29.5 19.3 5.1 4.4 36.9 0.5 12.6 3.5 12.0 3.6 0.0 5.6
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.25
Lane Grp Cap(c), veh/h 191 2394 1071 400 2660 1190 232 335 285 110 0 96
V/C Ratio(X) 0.08 0.40 0.13 0.41 0.64 0.02 0.65 0.14 0.47 0.26 0.00 0.66
Avail Cap(c_a), veh/h 191 2394 1071 433 2660 1190 236 821 698 419 0 558
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 19.5 11.5 9.2 8.5 9.5 5.0 62.3 55.2 58.8 73.3 0.0 74.3
Incr Delay (d2), s/veh 0.9 0.5 0.3 0.7 1.2 0.0 6.2 0.2 1.2 1.2 0.0 7.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln 0.7 14.6 4.1 3.9 25.2 0.4 10.8 3.2 9.2 2.2 0.0 5.4
LnGrp Delay(d),s/veh 20.3 12.0 9.5 9.2 10.7 5.0 68.5 55.4 60.0 74.5 0.0 81.9
LnGrp LOS C B A A B A E E E E F
Approach Vol, veh/h 1120 1887 333 92
Approach Delay, s/veh 11.8 10.5 63.2 79.6
Approach LOS B B E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 12.0 113.7 20.1 14.1 125.7 34.3
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 9.5 63.5 15.0 50.0 78.5 70.5
Max Q Clear Time (g_c+I1), s 6.4 31.5 14.6 7.6 38.9 14.0
Green Ext Time (p_c), s 0.1 32.0 0.0 1.0 39.6 1.0

Intersection Summary
HCM 2010 Ctrl Delay 17.9
HCM 2010 LOS B
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Intersection
Int Delay, s/veh 1.6

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 951 31 130 1634 19 86
Future Vol, veh/h 951 31 130 1634 19 86
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 385 - 0 -
Veh in Median Storage, # 0 - - 0 2 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 95 78 88 94 59 80
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1001 40 148 1738 32 108
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1041 0 2186 520
          Stage 1 - - - - 1021 -
          Stage 2 - - - - 1165 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 664 - 39 501
          Stage 1 - - - - 309 -
          Stage 2 - - - - 259 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 664 - ~ 30 501
Mov Cap-2 Maneuver - - - - 160 -
          Stage 1 - - - - 309 -
          Stage 2 - - - - 201 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.9 23.1
HCM LOS C
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 336 - - 664 -
HCM Lane V/C Ratio 0.416 - - 0.222 -
HCM Control Delay (s) 23.1 - - 12 -
HCM Lane LOS C - - B -
HCM 95th %tile Q(veh) 2 - - 0.8 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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LEFT TURN LANE ANALYSIS 
per AASHTO standards 

 

The  following  left turn  lane analyses were used to determine the need  for dedicated turn bays at  the 

proposed site driveway locations that are not located on State Routes. 

7.3 Methodology	
M.D. Harmelink utilized a probabilistic model to establish left turn lane warrants for two‐lane and four‐

lane highways at unsignalized T‐intersections. These warrants are  the basis  for AASHTO guidelines  for 

justifying a left‐turn lane at an unsignalized intersection. The warrants developed are in the form of sets 

of different volume combinations, specifically, the advancing volume, the percentage of left‐turns in the 

advancing  volume,  and  the  opposing  volume.  These  warrants  are  based  on  maximum  allowable 

probabilities  that one or more  through  vehicles  are present  in  the queue  formed by  the  left‐turning 

vehicles that is waiting for a suitable gap. The warrants, as summarized by AASHTO, were developed for 

the approach speeds of 40, 50 and 60 mph and left turn volumes that are 5%, 10%, 20%, and 30% of the 

advancing stream. 

 

AASHTO Thresholds (Exhibit 9-75, pg 685), 40 MPH 
Opposing 

Volumes 

Advancing Volumes (by left turn %) 

5%  10.0%  20.0%  30.0% 

100  720  515  390  340 

200  640  470  350  305 

400  510  380  275  245 

600  410  305  225  200 

800  330  240  180  160 

 

An  interpolation of  the  thresholds  is needed  for other  volumes  and percentages  that  are  not  in  the 

AASHTO table for left turn percentages that are not represented in the table.  

7.4 Results	
A graphic of  the peak hour  turning movements  for  the site, as  they  relate  to  the AASHTO criteria are 

provided in the following figures. 
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Figure 1 – AASHTO Left Turn Lane Guidelines: Mars Hill Rd @ Site Drwy 1 (N) Scenario 1 & 2 

 

 
Figure 2 – AASHTO Left Turn Lane Guidelines:Mars Hill Rd @ Drwy 2 (M) – Scenario1 Phase II 

 

                
Figure 3 – AASHTO Left Turn Lane Guidelines: Mars Hill Rd @ Drwy 2 (M) Scenario 1 Phase I 
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Figure 4 – AASHTO Left Turn Lane Guidelines: Mars Hill Rd @ Site Drwy 2 (M) ‐  Scenario 2 

 

7.5 Findings	
The  results of  the  analysis  show  that  a  left‐turn  lane  is  required  at  Site Driveway  2  (middle) only  in 

Scenario 1 Phase II. 
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RIGHT TURN LANE ANALYSIS 
per NCHRP 457 guidelines 

 

The following right turn  lane analyses were used to determine the need for dedicated turn bays at the 

proposed site driveway locations that are not located on State Routes. 

7.6 Methodology	
Guidelines  for  determining when  to  provide  a  right‐turn  bay  on  the major  road  of  a  two‐way  stop‐

controlled intersection are provided in Hasan, T. and Stokes, R.W. "Guidelines for Right‐Turn Treatments 

at Unsignalized Intersections and Driveways on Rural Highways" (Transportation Research Record 1579). 

These guidelines were based on an evaluation of the operating and collisions costs associated with the 

right turn maneuver relative to the cost of construction. The operating costs included those of road‐user 

fuel  and delay.  Separate  guidelines were developed  for  two‐lane  and  four‐lane  roadways, which  are 

found in the NCHRP Report 457 “Evaluating Intersection Improvements: An Engineering Study Guide”.  

7.7 Results	
An evaluation of site traffic in relation to these guidelines is shown graphically in the following figures.  

 

 
Figure 1 – NCHRP 457 Right Turn Lane Guidelines: Mars Hill Rd @ Site Drwy 1 (N) 
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Figure 2 – NCHRP 457 Right Turn Lane Guidelines: Mars Hill Rd @ Site Drwy 2 (M) 

 

 
Figure 3 – NCHRP 457 Right Turn Lane Guidelines: Mars Hill Rd @ Site Drwy 3 (S) 

7.8 	Findings	
The  low  volumes and  speeds on  the  roadway would  lessen  the need  for deceleration outside of  the 

through  lane.  Therefore,  unless  stopping  sight  distance  (430  feet  for  45 mph)  is  obstructed  on  the 

southbound approach, a right turn lane is not warranted on the mainline at all the three site driveways 

on Mars Hill Road using the criteria in the NCHRP Report 457. 
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RIGHT TURN LANE ANALYSIS 
per GDOT standards 

 

The following right turn  lane analyses were used to determine the need for dedicated turn bays at the 

proposed site driveway locations that are located on State Routes. 

 

GDOT  standards  require  the  installation  of  a  deceleration  lane  on  state  routes  at  no  cost  to  the 

department when traffic entering the development meets or exceeds the values shown in the following 

table.  

 

GDOT Requirements For Deceleration Lanes 

Site Driveway 
Right Turn Traffic

(% Total Entering) 

Right Turn

Volume 

(veh/day) 

Roadway

Speed / 

# Lanes 

GDOT 

Threshold 

(veh/day) 

Requirement

US 78/SR 10 (Monroe Hwy) @ 

Site Drwy 4 (E. RIRO) 
18.7%  1,189 

55 mph / 

4‐Lane 
50  Warranted 

US 78/SR 10 (Monroe Hwy) @ 

Site Drwy 5 (W. RIRO) 
14.2%  903 

55 mph / 

4‐Lane 
50  Warranted 

 

7.9 	Findings	
Based on the number of projected daily right turns the two proposed right‐in/right‐out driveways on US 

78/SR 10 (Monroe Highway) will meet the GDOT requirements for construction of a deceleration lane. 
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 66 1445 415 170 789 41 212 27 119 40 87
Future Volume (vph) 66 1445 415 170 789 41 212 27 119 40 87
Turn Type Perm NA Perm pm+pt NA Perm pm+pt NA Perm Perm NA
Protected Phases 2 1 6 3 8 4
Permitted Phases 2 2 6 6 8 8 4
Detector Phase 2 2 2 1 6 6 3 8 8 4 4
Switch Phase
Minimum Initial (s) 15.0 15.0 15.0 5.0 15.0 15.0 5.0 6.0 6.0 6.0 6.0
Minimum Split (s) 36.5 36.5 36.5 15.0 29.5 29.5 15.0 57.5 57.5 55.5 55.5
Total Split (s) 59.0 59.0 59.0 15.0 74.0 74.0 27.0 86.0 86.0 59.0 59.0
Total Split (%) 36.9% 36.9% 36.9% 9.4% 46.3% 46.3% 16.9% 53.8% 53.8% 36.9% 36.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag Lag Lag Lag Lead Lead Lag Lag
Lead-Lag Optimize?
Recall Mode C-Min C-Min C-Min None C-Min C-Min None None None None None

Intersection Summary
Cycle Length: 160
Actuated Cycle Length: 160
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated

Splits and Phases:     1: Mars Hill Rd & US 78/SR 10 (Monroe Hwy)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 66 1445 415 170 789 41 212 27 119 40 87 13
Future Volume (veh/h) 66 1445 415 170 789 41 212 27 119 40 87 13
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 99 1661 638 179 867 69 268 52 132 74 116 17
Adj No. of Lanes 1 2 1 1 2 1 1 1 1 1 1 0
Peak Hour Factor 0.67 0.87 0.65 0.95 0.91 0.59 0.79 0.52 0.90 0.54 0.75 0.75
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 380 2038 912 182 2370 1060 310 487 414 156 148 22
Arrive On Green 0.58 0.58 0.58 0.06 0.67 0.67 0.13 0.26 0.26 0.09 0.09 0.09
Sat Flow, veh/h 596 3539 1583 1774 3539 1583 1774 1863 1583 1195 1589 233
Grp Volume(v), veh/h 99 1661 638 179 867 69 268 52 132 74 0 133
Grp Sat Flow(s),veh/h/ln 596 1770 1583 1774 1770 1583 1774 1863 1583 1195 0 1822
Q Serve(g_s), s 13.9 60.0 45.8 9.2 17.2 2.4 21.5 3.4 10.7 9.6 0.0 11.4
Cycle Q Clear(g_c), s 16.1 60.0 45.8 9.2 17.2 2.4 21.5 3.4 10.7 9.6 0.0 11.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.13
Lane Grp Cap(c), veh/h 380 2038 912 182 2370 1060 310 487 414 156 0 169
V/C Ratio(X) 0.26 0.81 0.70 0.98 0.37 0.07 0.86 0.11 0.32 0.47 0.00 0.79
Avail Cap(c_a), veh/h 380 2038 912 182 2370 1060 310 937 797 445 0 609
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 18.4 27.1 24.1 46.0 11.6 9.1 55.3 44.9 47.6 70.2 0.0 71.0
Incr Delay (d2), s/veh 1.7 3.7 4.5 61.0 0.4 0.1 21.4 0.1 0.4 2.2 0.0 7.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln 4.4 39.4 28.7 16.4 13.2 2.0 18.2 3.2 8.3 5.9 0.0 10.2
LnGrp Delay(d),s/veh 20.0 30.8 28.6 107.0 12.0 9.2 76.7 45.0 48.0 72.4 0.0 78.8
LnGrp LOS C C C F B A E D D E E
Approach Vol, veh/h 2398 1115 452 207
Approach Delay, s/veh 29.8 27.1 64.7 76.5
Approach LOS C C E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 15.0 97.6 27.0 20.4 112.6 47.4
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 9.5 53.5 21.5 53.5 68.5 80.5
Max Q Clear Time (g_c+I1), s 11.2 62.0 23.5 13.4 19.2 12.7
Green Ext Time (p_c), s 0.0 0.0 0.0 1.4 49.2 1.4

Intersection Summary
HCM 2010 Ctrl Delay 35.2
HCM 2010 LOS D
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Intersection
Int Delay, s/veh 13.2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1754 57 90 979 14 138
Future Vol, veh/h 1754 57 90 979 14 138
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 385 - 0 -
Veh in Median Storage, # 0 - - 0 2 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 88 70 64 85 54 70
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1993 81 141 1152 26 197
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 2075 0 2891 1037
          Stage 1 - - - - 2034 -
          Stage 2 - - - - 857 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 264 - ~ 13 228
          Stage 1 - - - - 87 -
          Stage 2 - - - - 376 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 264 - ~ 6 228
Mov Cap-2 Maneuver - - - - 72 -
          Stage 1 - - - - 87 -
          Stage 2 - - - - 175 -
 

Approach EB WB NB
HCM Control Delay, s 0 3.6 191.7
HCM LOS F
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 182 - - 264 -
HCM Lane V/C Ratio 1.226 - - 0.533 -
HCM Control Delay (s) 191.7 - - 33.2 -
HCM Lane LOS F - - D -
HCM 95th %tile Q(veh) 12.1 - - 2.9 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 12 958 141 159 1733 13 145 45 126 24 43
Future Volume (vph) 12 958 141 159 1733 13 145 45 126 24 43
Turn Type Perm NA Perm pm+pt NA Perm pm+pt NA Perm Perm NA
Protected Phases 2 1 6 3 8 4
Permitted Phases 2 2 6 6 8 8 4
Detector Phase 2 2 2 1 6 6 3 8 8 4 4
Switch Phase
Minimum Initial (s) 15.0 15.0 15.0 5.0 15.0 15.0 5.0 6.0 6.0 6.0 6.0
Minimum Split (s) 36.5 36.5 36.5 15.0 29.5 29.5 15.0 57.5 57.5 55.5 55.5
Total Split (s) 69.0 69.0 69.0 15.0 84.0 84.0 20.5 76.0 76.0 55.5 55.5
Total Split (%) 43.1% 43.1% 43.1% 9.4% 52.5% 52.5% 12.8% 47.5% 47.5% 34.7% 34.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag Lag Lag Lag Lead Lead Lag Lag
Lead-Lag Optimize?
Recall Mode C-Min C-Min C-Min None C-Min C-Min None None None None None

Intersection Summary
Cycle Length: 160
Actuated Cycle Length: 160
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated

Splits and Phases:     1: Mars Hill Rd & US 78/SR 10 (Monroe Hwy)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 12 958 141 159 1733 13 145 45 126 24 43 12
Future Volume (veh/h) 12 958 141 159 1733 13 145 45 126 24 43 12
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 17 1030 153 177 1824 22 163 51 142 30 52 17
Adj No. of Lanes 1 2 1 1 2 1 1 1 1 1 1 0
Peak Hour Factor 0.69 0.93 0.92 0.90 0.95 0.60 0.89 0.88 0.89 0.79 0.83 0.69
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 164 2363 1057 373 2640 1181 237 345 293 113 77 25
Arrive On Green 0.67 0.67 0.67 0.04 0.75 0.75 0.09 0.19 0.19 0.06 0.06 0.06
Sat Flow, veh/h 249 3539 1583 1774 3539 1583 1774 1863 1583 1185 1345 440
Grp Volume(v), veh/h 17 1030 153 177 1824 22 163 51 142 30 0 69
Grp Sat Flow(s),veh/h/ln 249 1770 1583 1774 1770 1583 1774 1863 1583 1185 0 1785
Q Serve(g_s), s 6.1 21.8 5.7 4.9 43.2 0.6 13.5 3.7 12.8 3.9 0.0 6.1
Cycle Q Clear(g_c), s 36.8 21.8 5.7 4.9 43.2 0.6 13.5 3.7 12.8 3.9 0.0 6.1
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.25
Lane Grp Cap(c), veh/h 164 2363 1057 373 2640 1181 237 345 293 113 0 102
V/C Ratio(X) 0.10 0.44 0.14 0.47 0.69 0.02 0.69 0.15 0.48 0.27 0.00 0.68
Avail Cap(c_a), veh/h 164 2363 1057 401 2640 1181 237 821 698 415 0 558
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 23.6 12.5 9.8 9.6 10.7 5.2 61.9 54.6 58.3 73.0 0.0 74.0
Incr Delay (d2), s/veh 1.3 0.6 0.3 0.9 1.5 0.0 8.1 0.2 1.2 1.2 0.0 7.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln 0.9 16.2 4.6 4.4 28.9 0.5 11.5 3.5 9.7 2.4 0.0 5.8
LnGrp Delay(d),s/veh 24.9 13.0 10.1 10.5 12.2 5.3 70.0 54.8 59.6 74.2 0.0 81.6
LnGrp LOS C B B B B A E D E E F
Approach Vol, veh/h 1200 2023 356 99
Approach Delay, s/veh 12.8 11.9 63.7 79.3
Approach LOS B B E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 12.5 112.3 20.5 14.6 124.9 35.1
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 9.5 63.5 15.0 50.0 78.5 70.5
Max Q Clear Time (g_c+I1), s 6.9 38.8 15.5 8.1 45.2 14.8
Green Ext Time (p_c), s 0.1 24.6 0.0 1.1 33.2 1.1

Intersection Summary
HCM 2010 Ctrl Delay 19.1
HCM 2010 LOS B
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Intersection
Int Delay, s/veh 1.9

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1019 33 139 1750 20 92
Future Vol, veh/h 1019 33 139 1750 20 92
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 385 - 0 -
Veh in Median Storage, # 0 - - 0 2 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 95 78 88 94 59 80
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1073 42 158 1862 34 115
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1115 0 2341 557
          Stage 1 - - - - 1094 -
          Stage 2 - - - - 1247 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 622 - ~ 30 474
          Stage 1 - - - - 282 -
          Stage 2 - - - - 234 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 622 - ~ 22 474
Mov Cap-2 Maneuver - - - - 140 -
          Stage 1 - - - - 282 -
          Stage 2 - - - - 175 -
 

Approach EB WB NB
HCM Control Delay, s 0 1 27.3
HCM LOS D
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 307 - - 622 -
HCM Lane V/C Ratio 0.485 - - 0.254 -
HCM Control Delay (s) 27.3 - - 12.7 -
HCM Lane LOS D - - B -
HCM 95th %tile Q(veh) 2.5 - - 1 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 237 1357 401 165 807 50 222 30 115 132 105
Future Volume (vph) 237 1357 401 165 807 50 222 30 115 132 105
Turn Type Perm NA Perm pm+pt NA Perm pm+pt NA Perm Perm NA
Protected Phases 2 1 6 3 8 4
Permitted Phases 2 2 6 6 8 8 4
Detector Phase 2 2 2 1 6 6 3 8 8 4 4
Switch Phase
Minimum Initial (s) 15.0 15.0 15.0 5.0 15.0 15.0 5.0 6.0 6.0 6.0 6.0
Minimum Split (s) 36.5 36.5 36.5 15.0 29.5 29.5 15.0 57.5 57.5 55.5 55.5
Total Split (s) 70.0 70.0 70.0 15.0 85.0 85.0 19.5 75.0 75.0 55.5 55.5
Total Split (%) 43.8% 43.8% 43.8% 9.4% 53.1% 53.1% 12.2% 46.9% 46.9% 34.7% 34.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag Lag Lag Lag Lead Lead Lag Lag
Lead-Lag Optimize?
Recall Mode C-Min C-Min C-Min None C-Min C-Min None None None None None

Intersection Summary
Cycle Length: 160
Actuated Cycle Length: 160
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated

Splits and Phases:     1: Mars Hill Rd & US 78/SR 10 (Monroe Hwy)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 237 1357 401 165 807 50 222 30 115 132 105 28
Future Volume (veh/h) 237 1357 401 165 807 50 222 30 115 132 105 28
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 279 1475 617 179 877 59 261 40 128 155 124 33
Adj No. of Lanes 1 2 1 1 2 1 1 1 1 1 1 0
Peak Hour Factor 0.85 0.92 0.65 0.92 0.92 0.85 0.85 0.75 0.90 0.85 0.85 0.85
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 372 2012 900 199 2339 1047 282 503 428 225 211 56
Arrive On Green 0.57 0.57 0.57 0.06 0.66 0.66 0.09 0.27 0.27 0.15 0.15 0.15
Sat Flow, veh/h 596 3539 1583 1774 3539 1583 1774 1863 1583 1212 1419 378
Grp Volume(v), veh/h 279 1475 617 179 877 59 261 40 128 155 0 157
Grp Sat Flow(s),veh/h/ln 596 1770 1583 1774 1770 1583 1774 1863 1583 1212 0 1796
Q Serve(g_s), s 63.5 49.3 44.1 7.3 17.9 2.1 14.0 2.6 10.3 20.0 0.0 13.1
Cycle Q Clear(g_c), s 66.6 49.3 44.1 7.3 17.9 2.1 14.0 2.6 10.3 20.0 0.0 13.1
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.21
Lane Grp Cap(c), veh/h 372 2012 900 199 2339 1047 282 503 428 225 0 267
V/C Ratio(X) 0.75 0.73 0.69 0.90 0.37 0.06 0.93 0.08 0.30 0.69 0.00 0.59
Avail Cap(c_a), veh/h 372 2012 900 201 2339 1047 282 809 688 424 0 561
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 30.6 25.5 24.4 35.6 12.2 9.6 58.8 43.5 46.3 66.5 0.0 63.6
Incr Delay (d2), s/veh 13.0 2.4 4.2 36.8 0.5 0.1 34.4 0.1 0.4 3.7 0.0 2.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln 17.3 32.8 27.6 15.0 13.7 1.7 18.1 2.4 8.0 11.3 0.0 10.9
LnGrp Delay(d),s/veh 43.5 27.9 28.6 72.4 12.7 9.7 93.3 43.6 46.7 70.3 0.0 65.6
LnGrp LOS D C C E B A F D D E E
Approach Vol, veh/h 2371 1115 429 312
Approach Delay, s/veh 30.0 22.1 74.8 67.9
Approach LOS C C E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 14.8 96.5 19.5 29.2 111.3 48.7
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 9.5 64.5 14.0 50.0 79.5 69.5
Max Q Clear Time (g_c+I1), s 9.3 68.6 16.0 22.0 19.9 12.3
Green Ext Time (p_c), s 0.0 0.0 0.0 1.8 59.5 1.8

Intersection Summary
HCM 2010 Ctrl Delay 35.2
HCM 2010 LOS D

Notes
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Intersection
Int Delay, s/veh 14.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1735 55 179 987 13 145
Future Vol, veh/h 1735 55 179 987 13 145
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 385 - 0 -
Veh in Median Storage, # 0 - - 0 2 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 88 70 64 85 54 70
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1972 79 280 1161 24 207
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 2050 0 3151 1025
          Stage 1 - - - - 2011 -
          Stage 2 - - - - 1140 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - ~ 270 - ~ 8 232
          Stage 1 - - - - 90 -
          Stage 2 - - - - 267 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - ~ 270 - 0 232
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - 90 -
          Stage 2 - - - - 0 -
 

Approach EB WB NB
HCM Control Delay, s 0 20.5 103.2
HCM LOS F
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 232 - - ~ 270 -
HCM Lane V/C Ratio 0.997 - - 1.036 -
HCM Control Delay (s) 103.2 - - 105.7 -
HCM Lane LOS F - - F -
HCM 95th %tile Q(veh) 9.3 - - 10.9 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 2.6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 18 54 83 121 138 7
Future Vol, veh/h 18 54 83 121 138 7
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 150 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 52 75 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 20 59 90 233 184 8
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 601 188 192 0 - 0
          Stage 1 188 - - - - -
          Stage 2 413 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 463 854 1381 - - -
          Stage 1 844 - - - - -
          Stage 2 668 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 433 854 1381 - - -
Mov Cap-2 Maneuver 433 - - - - -
          Stage 1 844 - - - - -
          Stage 2 624 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.9 2.2 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1381 - 687 - -
HCM Lane V/C Ratio 0.065 - 0.114 - -
HCM Control Delay (s) 7.8 - 10.9 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0.2 - 0.4 - -
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Intersection
Int Delay, s/veh 1.3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 84 0 204 181 11
Future Vol, veh/h 0 84 0 204 181 11
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - Yield - None - Free
Storage Length - 0 - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 52 75 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 91 0 392 241 12
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 241 - 0 - 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.22 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.318 - - - -
Pot Cap-1 Maneuver 0 798 0 - - 0
          Stage 1 0 - 0 - - 0
          Stage 2 0 - 0 - - 0
Platoon blocked, % - -
Mov Cap-1 Maneuver - 798 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.1 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBT EBLn1 SBT
Capacity (veh/h) - 798 -
HCM Lane V/C Ratio - 0.114 -
HCM Control Delay (s) - 10.1 -
HCM Lane LOS - B -
HCM 95th %tile Q(veh) - 0.4 -
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Intersection
Int Delay, s/veh 1

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 1994 982 241 0 185
Future Vol, veh/h 0 1994 982 241 0 185
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - Free - Yield
Storage Length 5 - - 250 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 87 91 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 2292 1079 262 0 201
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 540
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.94
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.32
Pot Cap-1 Maneuver 0 - - 0 0 486
          Stage 1 0 - - 0 0 -
          Stage 2 0 - - 0 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - 486
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 17.5
HCM LOS C
 

Minor Lane/Major Mvmt EBT WBT SBLn1
Capacity (veh/h) - - 486
HCM Lane V/C Ratio - - 0.414
HCM Control Delay (s) - - 17.5
HCM Lane LOS - - C
HCM 95th %tile Q(veh) - - 2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 114 909 137 153 1715 22 140 62 122 88 60
Future Volume (vph) 114 909 137 153 1715 22 140 62 122 88 60
Turn Type Perm NA Perm pm+pt NA Perm pm+pt NA Perm Perm NA
Protected Phases 2 1 6 3 8 4
Permitted Phases 2 2 6 6 8 8 4
Detector Phase 2 2 2 1 6 6 3 8 8 4 4
Switch Phase
Minimum Initial (s) 15.0 15.0 15.0 5.0 15.0 15.0 5.0 6.0 6.0 6.0 6.0
Minimum Split (s) 36.5 36.5 36.5 15.0 29.5 29.5 15.0 57.5 57.5 55.5 55.5
Total Split (s) 74.5 74.5 74.5 15.0 89.5 89.5 15.0 70.5 70.5 55.5 55.5
Total Split (%) 46.6% 46.6% 46.6% 9.4% 55.9% 55.9% 9.4% 44.1% 44.1% 34.7% 34.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag Lag Lag Lag Lead Lead Lag Lag
Lead-Lag Optimize?
Recall Mode C-Min C-Min C-Min None C-Min C-Min None None None None None

Intersection Summary
Cycle Length: 160
Actuated Cycle Length: 160
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated

Splits and Phases:     1: Mars Hill Rd & US 78/SR 10 (Monroe Hwy)



HCM Signalized Intersection Capacity Analysis Future Build 2019 PM (Sc 1 - Phase I)
1: Mars Hill Rd & US 78/SR 10 (Monroe Hwy) 03/13/2019

  12/16/2018 Baseline Synchro 9 Report
Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 114 909 137 153 1715 22 140 62 122 88 60 11
Future Volume (vph) 114 909 137 153 1715 22 140 62 122 88 60 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1770 1863 1583 1770 1817
Flt Permitted 0.09 1.00 1.00 0.23 1.00 1.00 0.51 1.00 1.00 0.71 1.00
Satd. Flow (perm) 169 3539 1583 426 3539 1583 944 1863 1583 1329 1817
Peak-hour factor, PHF 0.94 0.93 0.92 0.90 0.95 0.60 0.92 0.92 0.89 0.85 0.90 0.82
Adj. Flow (vph) 121 977 149 170 1805 37 152 67 137 104 67 13
RTOR Reduction (vph) 0 0 41 0 0 10 0 0 109 0 5 0
Lane Group Flow (vph) 121 977 108 170 1805 27 152 67 28 104 75 0
Turn Type Perm NA Perm pm+pt NA Perm pm+pt NA Perm Perm NA
Protected Phases 2 1 6 3 8 4
Permitted Phases 2 2 6 6 8 8 4
Actuated Green, G (s) 101.4 101.4 101.4 116.0 116.0 116.0 33.0 33.0 33.0 18.0 18.0
Effective Green, g (s) 101.4 101.4 101.4 116.0 116.0 116.0 33.0 33.0 33.0 18.0 18.0
Actuated g/C Ratio 0.63 0.63 0.63 0.72 0.72 0.72 0.21 0.21 0.21 0.11 0.11
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 5.0 5.0 5.0 3.0 5.0 5.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 107 2242 1003 385 2565 1147 243 384 326 149 204
v/s Ratio Prot 0.28 0.03 c0.51 c0.04 0.04 0.04
v/s Ratio Perm c0.72 0.07 0.29 0.02 c0.09 0.02 0.08
v/c Ratio 1.13 0.44 0.11 0.44 0.70 0.02 0.63 0.17 0.09 0.70 0.37
Uniform Delay, d1 29.3 14.8 11.5 9.2 12.4 6.2 56.6 52.3 51.3 68.4 65.7
Progression Factor 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 126.5 0.6 0.2 0.8 1.6 0.0 5.0 0.2 0.1 13.3 1.1
Delay (s) 155.7 15.4 11.7 10.0 14.0 6.2 61.5 52.5 51.4 81.7 66.8
Level of Service F B B A B A E D D F E
Approach Delay (s) 28.5 13.5 55.9 75.2
Approach LOS C B E E

Intersection Summary
HCM 2000 Control Delay 25.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 160.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 88.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Intersection
Int Delay, s/veh 2.4

Movement EBT EBR WBU WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1022 32 39 145 1728 20 99
Future Vol, veh/h 1022 32 39 145 1728 20 99
Conflicting Peds, #/hr 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Stop Stop
RT Channelized - None - - None - None
Storage Length - - - 385 - 0 -
Veh in Median Storage, # 0 - - - 0 2 -
Grade, % 0 - - - 0 0 -
Peak Hour Factor 95 78 92 88 94 59 80
Heavy Vehicles, % 2 2 2 2 2 2 2
Mvmt Flow 1076 41 42 165 1838 34 124
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1116 1117 0 2429 558
          Stage 1 - - - - - 1096 -
          Stage 2 - - - - - 1333 -
Critical Hdwy - - 6.44 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - - 5.84 -
Critical Hdwy Stg 2 - - - - - 5.84 -
Follow-up Hdwy - - 2.52 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 280 621 - ~ 27 473
          Stage 1 - - - - - 282 -
          Stage 2 - - - - - 211 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 453 453 - ~ 27 473
Mov Cap-2 Maneuver - - - - - 160 -
          Stage 1 - - - - - 282 -
          Stage 2 - - - - - 211 -
 

Approach EB WB NB
HCM Control Delay, s 0 2 25.2
HCM LOS D
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 333 - - 453 -
HCM Lane V/C Ratio 0.473 - - 0.457 -
HCM Control Delay (s) 25.2 - - 19.5 -
HCM Lane LOS D - - C -
HCM 95th %tile Q(veh) 2.4 - - 2.3 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 3.6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 12 38 67 64 78 6
Future Vol, veh/h 12 38 67 64 78 6
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 88 83 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 13 41 73 73 94 7
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 315 97 100 0 - 0
          Stage 1 97 - - - - -
          Stage 2 218 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 678 959 1493 - - -
          Stage 1 927 - - - - -
          Stage 2 818 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 643 959 1493 - - -
Mov Cap-2 Maneuver 643 - - - - -
          Stage 1 927 - - - - -
          Stage 2 776 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.5 3.8 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1493 - 858 - -
HCM Lane V/C Ratio 0.049 - 0.063 - -
HCM Control Delay (s) 7.5 0 9.5 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0.2 - 0.2 - -
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Intersection
Int Delay, s/veh 1.5

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 51 0 131 110 7
Future Vol, veh/h 0 51 0 131 110 7
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - Yield - None - Free
Storage Length - 0 - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 88 83 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 55 0 149 133 8
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 133 - 0 - 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.22 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.318 - - - -
Pot Cap-1 Maneuver 0 916 0 - - 0
          Stage 1 0 - 0 - - 0
          Stage 2 0 - 0 - - 0
Platoon blocked, % - -
Mov Cap-1 Maneuver - 916 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.2 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBT EBLn1 SBT
Capacity (veh/h) - 916 -
HCM Lane V/C Ratio - 0.061 -
HCM Control Delay (s) - 9.2 -
HCM Lane LOS - A -
HCM 95th %tile Q(veh) - 0.2 -
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Intersection
Int Delay, s/veh 2.5

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 1159 1733 201 0 176
Future Vol, veh/h 0 1159 1733 201 0 176
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - Free - Yield
Storage Length 5 - - 250 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 93 95 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 1246 1824 218 0 191
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 912
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.94
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.32
Pot Cap-1 Maneuver 0 - - 0 0 276
          Stage 1 0 - - 0 0 -
          Stage 2 0 - - 0 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - 276
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 43
HCM LOS E
 

Minor Lane/Major Mvmt EBT WBT SBLn1
Capacity (veh/h) - - 276
HCM Lane V/C Ratio - - 0.693
HCM Control Delay (s) - - 43
HCM Lane LOS - - E
HCM 95th %tile Q(veh) - - 4.7
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 411 1552 463 182 999 102 285 51 127 192 133 67
Future Volume (vph) 411 1552 463 182 999 102 285 51 127 192 133 67
Turn Type Prot NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 6 8 8 4 4
Detector Phase 5 2 2 1 6 6 3 8 8 7 4 4
Switch Phase
Minimum Initial (s) 5.0 15.0 15.0 5.0 15.0 15.0 5.0 6.0 6.0 5.0 6.0 6.0
Minimum Split (s) 15.0 36.5 36.5 15.0 29.5 29.5 15.0 57.5 57.5 15.0 55.5 55.5
Total Split (s) 29.0 69.0 69.0 16.0 56.0 56.0 29.5 57.5 57.5 17.5 45.5 45.5
Total Split (%) 18.1% 43.1% 43.1% 10.0% 35.0% 35.0% 18.4% 35.9% 35.9% 10.9% 28.4% 28.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None C-Min C-Min None C-Min C-Min None None None None None None

Intersection Summary
Cycle Length: 160
Actuated Cycle Length: 160
Offset: 0 (0%), Referenced to phase 2:EBTU and 6:WBTL, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated

Splits and Phases:     1: Mars Hill Rd & US 78/SR 10 (Monroe Hwy)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 411 1552 463 182 999 102 285 51 127 192 133 67
Future Volume (veh/h) 411 1552 463 182 999 102 285 51 127 192 133 67
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 447 1687 503 192 1098 173 310 55 141 209 177 89
Adj No. of Lanes 2 2 1 1 2 1 1 1 1 1 1 1
Peak Hour Factor 0.92 0.92 0.92 0.95 0.91 0.59 0.92 0.92 0.90 0.92 0.75 0.75
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 488 1881 842 180 1612 721 336 354 301 314 215 183
Arrive On Green 0.14 0.53 0.53 0.07 0.46 0.46 0.15 0.19 0.19 0.08 0.12 0.12
Sat Flow, veh/h 3442 3539 1583 1774 3539 1583 1774 1863 1583 1774 1863 1583
Grp Volume(v), veh/h 447 1687 503 192 1098 173 310 55 141 209 177 89
Grp Sat Flow(s),veh/h/ln 1721 1770 1583 1774 1770 1583 1774 1863 1583 1774 1863 1583
Q Serve(g_s), s 20.5 68.3 34.9 10.5 39.2 10.7 24.0 3.9 12.7 12.0 14.9 8.4
Cycle Q Clear(g_c), s 20.5 68.3 34.9 10.5 39.2 10.7 24.0 3.9 12.7 12.0 14.9 8.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 488 1881 842 180 1612 721 336 354 301 314 215 183
V/C Ratio(X) 0.92 0.90 0.60 1.07 0.68 0.24 0.92 0.16 0.47 0.66 0.82 0.49
Avail Cap(c_a), veh/h 505 1881 842 180 1612 721 336 605 515 314 466 396
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 67.7 33.5 25.7 44.9 34.4 26.6 52.0 54.0 57.6 59.9 69.2 66.3
Incr Delay (d2), s/veh 21.0 7.2 3.1 85.7 2.3 0.8 30.2 0.2 1.1 5.2 7.7 2.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln 16.7 44.9 22.5 22.0 26.8 8.4 21.0 3.7 9.6 13.4 12.8 6.8
LnGrp Delay(d),s/veh 88.7 40.7 28.8 130.6 36.8 27.4 82.2 54.3 58.7 65.1 76.9 68.4
LnGrp LOS F D C F D C F D E E E E
Approach Vol, veh/h 2637 1463 506 475
Approach Delay, s/veh 46.6 48.0 72.6 70.1
Approach LOS D D E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 16.0 90.6 29.5 23.9 28.2 78.4 17.5 35.9
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 10.5 63.5 24.0 40.0 23.5 50.5 12.0 52.0
Max Q Clear Time (g_c+I1), s 12.5 70.3 26.0 16.9 22.5 41.2 14.0 14.7
Green Ext Time (p_c), s 0.0 0.0 0.0 1.6 0.2 9.3 0.0 1.7

Intersection Summary
HCM 2010 Ctrl Delay 51.8
HCM 2010 LOS D

Notes
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Intersection
Int Delay, s/veh 89.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 2036 61 289 1165 15 190
Future Vol, veh/h 2036 61 289 1165 15 190
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 385 - 0 -
Veh in Median Storage, # 0 - - 0 2 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 88 70 64 85 54 70
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 2314 87 452 1371 28 271
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 2401 0 3945 1200
          Stage 1 - - - - 2357 -
          Stage 2 - - - - 1588 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - ~ 196 - ~ 1 ~ 177
          Stage 1 - - - - 57 -
          Stage 2 - - - - 312 -
Platoon blocked, % - - - 1
Mov Cap-1 Maneuver - - ~ 196 - 0 ~ 177
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - 57 -
          Stage 2 - - - - 0 -
 

Approach EB WB NB
HCM Control Delay, s 0 158.8 $ 379.7
HCM LOS F
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 177 - - ~ 196 -
HCM Lane V/C Ratio 1.69 - - 2.304 -
HCM Control Delay (s) $ 379.7 - - $ 641 -
HCM Lane LOS F - - F -
HCM 95th %tile Q(veh) 20.7 - - 36.6 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 1.8

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 53 58 161 180 6
Future Vol, veh/h 10 53 58 161 180 6
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 52 75 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 11 58 63 310 240 7
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 679 243 247 0 - 0
          Stage 1 243 - - - - -
          Stage 2 436 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 417 796 1319 - - -
          Stage 1 797 - - - - -
          Stage 2 652 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 393 796 1319 - - -
Mov Cap-2 Maneuver 393 - - - - -
          Stage 1 797 - - - - -
          Stage 2 614 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.8 1.3 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1319 - 685 - -
HCM Lane V/C Ratio 0.048 - 0.1 - -
HCM Control Delay (s) 7.9 0 10.8 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0.1 - 0.3 - -
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Intersection
Int Delay, s/veh 4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 28 106 201 192 211 22
Future Vol, veh/h 28 106 201 192 211 22
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 0 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 52 75 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 30 115 218 369 281 24
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1099 293 305 0 - 0
          Stage 1 293 - - - - -
          Stage 2 806 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 235 746 1256 - - -
          Stage 1 757 - - - - -
          Stage 2 439 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 194 746 1256 - - -
Mov Cap-2 Maneuver 194 - - - - -
          Stage 1 757 - - - - -
          Stage 2 363 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 16.1 3.1 0
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1256 - 468 - -
HCM Lane V/C Ratio 0.174 - 0.311 - -
HCM Control Delay (s) 8.5 - 16.1 - -
HCM Lane LOS A - C - -
HCM 95th %tile Q(veh) 0.6 - 1.3 - -
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Intersection
Int Delay, s/veh 0.8

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 84 0 392 306 11
Future Vol, veh/h 0 84 0 392 306 11
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - Yield - None - Free
Storage Length - 0 - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 52 75 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 91 0 754 408 12
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 408 - 0 - 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.23 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.319 - - - -
Pot Cap-1 Maneuver 0 642 0 - - 0
          Stage 1 0 - 0 - - 0
          Stage 2 0 - 0 - - 0
Platoon blocked, % - -
Mov Cap-1 Maneuver - 642 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 11.5 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBT EBLn1 SBT
Capacity (veh/h) - 642 -
HCM Lane V/C Ratio - 0.142 -
HCM Control Delay (s) - 11.5 -
HCM Lane LOS - B -
HCM 95th %tile Q(veh) - 0.5 -
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Intersection
Int Delay, s/veh 1.8

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 2425 1251 328 0 238
Future Vol, veh/h 0 2425 1251 328 0 238
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - Free - Yield
Storage Length 5 - - 250 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 87 91 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 2787 1375 357 0 259
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 687
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.94
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.32
Pot Cap-1 Maneuver 0 - - 0 0 389
          Stage 1 0 - - 0 0 -
          Stage 2 0 - - 0 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - 389
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 30.8
HCM LOS D
 

Minor Lane/Major Mvmt EBT WBT SBLn1
Capacity (veh/h) - - 389
HCM Lane V/C Ratio - - 0.665
HCM Control Delay (s) - - 30.8
HCM Lane LOS - - D
HCM 95th %tile Q(veh) - - 4.6
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Intersection
Int Delay, s/veh 0.5

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 2389 1349 140 0 104
Future Vol, veh/h 0 2389 1349 140 0 104
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - Free - Yield
Storage Length - - - 250 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 87 91 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 2746 1482 152 0 113
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 741
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.94
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.32
Pot Cap-1 Maneuver 0 - - 0 0 359
          Stage 1 0 - - 0 0 -
          Stage 2 0 - - 0 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - 359
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 19.6
HCM LOS C
 

Minor Lane/Major Mvmt EBT WBT SBLn1
Capacity (veh/h) - - 359
HCM Lane V/C Ratio - - 0.315
HCM Control Delay (s) - - 19.6
HCM Lane LOS - - C
HCM 95th %tile Q(veh) - - 1.3
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 318 1073 178 170 1998 67 208 68 135 171 92 75
Future Volume (vph) 318 1073 178 170 1998 67 208 68 135 171 92 75
Turn Type Prot NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 6 8 8 4 4
Detector Phase 5 2 2 1 6 6 3 8 8 7 4 4
Switch Phase
Minimum Initial (s) 5.0 15.0 15.0 5.0 15.0 15.0 5.0 6.0 6.0 5.0 6.0 6.0
Minimum Split (s) 15.0 36.5 36.5 15.0 29.5 29.5 15.0 57.5 57.5 15.0 55.5 55.5
Total Split (s) 25.0 71.0 71.0 32.0 78.0 78.0 21.5 39.0 39.0 18.0 35.5 35.5
Total Split (%) 15.6% 44.4% 44.4% 20.0% 48.8% 48.8% 13.4% 24.4% 24.4% 11.3% 22.2% 22.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None C-Min C-Min None C-Min C-Min None None None None None None

Intersection Summary
Cycle Length: 160
Actuated Cycle Length: 160
Offset: 0 (0%), Referenced to phase 2:EBTU and 6:WBTL, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated

Splits and Phases:     1: Mars Hill Rd & US 78/SR 10 (Monroe Hwy)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 318 1073 178 170 1998 67 208 68 135 171 92 75
Future Volume (veh/h) 318 1073 178 170 1998 67 208 68 135 171 92 75
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 335 1129 193 170 2103 67 226 74 152 186 100 82
Adj No. of Lanes 2 2 1 1 2 1 1 1 1 1 1 1
Peak Hour Factor 0.95 0.95 0.92 1.00 0.95 1.00 0.92 0.92 0.89 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 379 2172 972 323 1980 886 272 213 181 273 173 147
Arrive On Green 0.11 0.61 0.61 0.06 0.56 0.56 0.10 0.11 0.11 0.08 0.09 0.09
Sat Flow, veh/h 3442 3539 1583 1774 3539 1583 1774 1863 1583 1774 1863 1583
Grp Volume(v), veh/h 335 1129 193 170 2103 67 226 74 152 186 100 82
Grp Sat Flow(s),veh/h/ln 1721 1770 1583 1774 1770 1583 1774 1863 1583 1774 1863 1583
Q Serve(g_s), s 15.4 28.9 8.6 6.5 89.5 3.1 16.0 5.9 15.0 12.5 8.2 7.9
Cycle Q Clear(g_c), s 15.4 28.9 8.6 6.5 89.5 3.1 16.0 5.9 15.0 12.5 8.2 7.9
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 379 2172 972 323 1980 886 272 213 181 273 173 147
V/C Ratio(X) 0.88 0.52 0.20 0.53 1.06 0.08 0.83 0.35 0.84 0.68 0.58 0.56
Avail Cap(c_a), veh/h 419 2172 972 518 1980 886 272 390 332 273 349 297
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 70.2 17.5 13.6 15.3 35.2 16.2 61.4 65.3 69.4 62.1 69.6 69.4
Incr Delay (d2), s/veh 18.2 0.9 0.5 1.3 39.0 0.2 19.2 1.0 9.8 6.7 3.0 3.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln 13.0 20.6 7.0 5.9 97.5 2.5 15.8 5.5 11.4 12.6 7.8 6.5
LnGrp Delay(d),s/veh 88.4 18.4 14.0 16.6 74.3 16.4 80.5 66.3 79.1 68.8 72.6 72.7
LnGrp LOS F B B B F B F E E E E E
Approach Vol, veh/h 1657 2340 452 368
Approach Delay, s/veh 32.0 68.4 77.7 70.7
Approach LOS C E E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 14.5 103.7 21.5 20.3 23.1 95.0 18.0 23.8
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 26.5 65.5 16.0 30.0 19.5 72.5 12.5 33.5
Max Q Clear Time (g_c+I1), s 8.5 30.9 18.0 10.2 17.4 91.5 14.5 17.0
Green Ext Time (p_c), s 0.4 34.5 0.0 1.4 0.3 0.0 0.0 1.3

Intersection Summary
HCM 2010 Ctrl Delay 57.0
HCM 2010 LOS E

Notes
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Intersection
Int Delay, s/veh 21.9

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1237 36 381 2019 22 138
Future Vol, veh/h 1237 36 381 2019 22 138
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 385 - 0 -
Veh in Median Storage, # 0 - - 0 2 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 95 78 88 94 59 80
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1302 46 433 2148 37 173
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1348 0 3265 674
          Stage 1 - - - - 1325 -
          Stage 2 - - - - 1940 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 507 - *~ 0 397
          Stage 1 - - - - *213 -
          Stage 2 - - - - *250 -
Platoon blocked, % - - - 1
Mov Cap-1 Maneuver - - 507 - *0 397
Mov Cap-2 Maneuver - - - - *~ 33 -
          Stage 1 - - - - *213 -
          Stage 2 - - - - *~ 36 -
 

Approach EB WB NB
HCM Control Delay, s 0 6.9 $ 346.5
HCM LOS F
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 134 - - 507 -
HCM Lane V/C Ratio 1.566 - - 0.854 -
HCM Control Delay (s) $ 346.5 - - 41 -
HCM Lane LOS F - - E -
HCM 95th %tile Q(veh) 14.8 - - 8.9 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 3.6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 15 78 58 95 111 7
Future Vol, veh/h 15 78 58 95 111 7
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 88 83 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 16 85 63 108 134 8
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 372 138 141 0 - 0
          Stage 1 138 - - - - -
          Stage 2 234 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 629 910 1442 - - -
          Stage 1 889 - - - - -
          Stage 2 805 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 600 910 1442 - - -
Mov Cap-2 Maneuver 600 - - - - -
          Stage 1 889 - - - - -
          Stage 2 768 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.9 2.8 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1442 - 840 - -
HCM Lane V/C Ratio 0.044 - 0.12 - -
HCM Control Delay (s) 7.6 0 9.9 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0.1 - 0.4 - -
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Intersection
Int Delay, s/veh 4.8

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 27 115 162 126 166 23
Future Vol, veh/h 27 115 162 126 166 23
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 0 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 88 83 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 29 125 176 143 200 25
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 708 213 225 0 - 0
          Stage 1 213 - - - - -
          Stage 2 495 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 401 827 1344 - - -
          Stage 1 823 - - - - -
          Stage 2 613 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 348 827 1344 - - -
Mov Cap-2 Maneuver 348 - - - - -
          Stage 1 823 - - - - -
          Stage 2 533 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 12.2 4.5 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1344 - 655 - -
HCM Lane V/C Ratio 0.131 - 0.236 - -
HCM Control Delay (s) 8.1 - 12.2 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0.5 - 0.9 - -
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Intersection
Int Delay, s/veh 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 65 0 289 274 7
Future Vol, veh/h 0 65 0 289 274 7
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - Yield - None - Free
Storage Length - 0 - - - 100
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 88 83 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 71 0 328 330 8
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 330 - 0 - 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.23 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.319 - - - -
Pot Cap-1 Maneuver 0 711 0 - - 0
          Stage 1 0 - 0 - - 0
          Stage 2 0 - 0 - - 0
Platoon blocked, % - -
Mov Cap-1 Maneuver - 711 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.6 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBT EBLn1 SBT
Capacity (veh/h) - 711 -
HCM Lane V/C Ratio - 0.099 -
HCM Control Delay (s) - 10.6 -
HCM Lane LOS - B -
HCM 95th %tile Q(veh) - 0.3 -
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Intersection
Int Delay, s/veh 21.8

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 1568 2100 346 0 285
Future Vol, veh/h 0 1568 2100 346 0 285
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - Free - Yield
Storage Length 5 - - 250 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 93 95 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 1686 2211 376 0 310
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 1105
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.94
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.32
Pot Cap-1 Maneuver 0 - - 0 0 ~ 205
          Stage 1 0 - - 0 0 -
          Stage 2 0 - - 0 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - ~ 205
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 296.2
HCM LOS F
 

Minor Lane/Major Mvmt EBT WBT SBLn1
Capacity (veh/h) - - 205
HCM Lane V/C Ratio - - 1.511
HCM Control Delay (s) - - 296.2
HCM Lane LOS - - F
HCM 95th %tile Q(veh) - - 19.2

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 13.8

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 1568 2160 226 0 239
Future Vol, veh/h 0 1568 2160 226 0 239
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - Free - Yield
Storage Length - - - 250 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 93 95 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 1686 2274 246 0 260
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 1137
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.94
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.32
Pot Cap-1 Maneuver 0 - - 0 0 ~ 196
          Stage 1 0 - - 0 0 -
          Stage 2 0 - - 0 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - ~ 196
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 224.3
HCM LOS F
 

Minor Lane/Major Mvmt EBT WBT SBLn1
Capacity (veh/h) - - 196
HCM Lane V/C Ratio - - 1.325
HCM Control Delay (s) - - 224.3
HCM Lane LOS - - F
HCM 95th %tile Q(veh) - - 14.6

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 184 1537 433 170 959 83 236 83 119 102 128
Future Volume (vph) 184 1537 433 170 959 83 236 83 119 102 128
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4
Detector Phase 5 2 2 1 6 6 3 8 8 7 4
Switch Phase
Minimum Initial (s) 5.0 15.0 15.0 5.0 15.0 15.0 5.0 6.0 6.0 5.0 6.0
Minimum Split (s) 15.0 36.5 36.5 15.0 29.5 29.5 15.0 57.5 57.5 15.0 55.5
Total Split (s) 26.0 59.0 59.0 23.0 56.0 56.0 27.0 57.5 57.5 20.5 51.0
Total Split (%) 16.3% 36.9% 36.9% 14.4% 35.0% 35.0% 16.9% 35.9% 35.9% 12.8% 31.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None C-Min C-Min None C-Min C-Min None None None None None

Intersection Summary
Cycle Length: 160
Actuated Cycle Length: 160
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated

Splits and Phases:     1: Mars Hill Rd & US 78/SR 10 (Monroe Hwy)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 184 1537 433 170 959 83 236 83 119 102 128 44
Future Volume (veh/h) 184 1537 433 170 959 83 236 83 119 102 128 44
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 200 1671 471 179 1054 141 257 98 132 120 171 52
Adj No. of Lanes 1 2 1 1 2 1 1 1 1 1 1 0
Peak Hour Factor 0.92 0.92 0.92 0.95 0.91 0.59 0.92 0.85 0.90 0.85 0.75 0.85
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 313 1783 798 201 1827 817 307 386 328 334 198 60
Arrive On Green 0.07 0.50 0.50 0.08 0.52 0.52 0.13 0.21 0.21 0.07 0.14 0.14
Sat Flow, veh/h 1774 3539 1583 1774 3539 1583 1774 1863 1583 1774 1372 417
Grp Volume(v), veh/h 200 1671 471 179 1054 141 257 98 132 120 0 223
Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1583 1774 1863 1583 1774 0 1789
Q Serve(g_s), s 8.7 71.0 33.6 10.9 32.8 7.6 19.3 7.0 11.5 9.1 0.0 19.5
Cycle Q Clear(g_c), s 8.7 71.0 33.6 10.9 32.8 7.6 19.3 7.0 11.5 9.1 0.0 19.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.23
Lane Grp Cap(c), veh/h 313 1783 798 201 1827 817 307 386 328 334 0 258
V/C Ratio(X) 0.64 0.94 0.59 0.89 0.58 0.17 0.84 0.25 0.40 0.36 0.00 0.87
Avail Cap(c_a), veh/h 417 1783 798 250 1827 817 309 605 515 376 0 509
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 21.6 37.3 28.0 49.6 26.7 20.6 49.0 53.1 54.8 53.0 0.0 67.0
Incr Delay (d2), s/veh 2.2 10.9 3.2 26.4 1.3 0.5 18.0 0.3 0.8 0.7 0.0 8.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln 7.9 47.3 21.8 14.3 22.9 6.1 16.3 6.6 8.8 8.0 0.0 15.5
LnGrp Delay(d),s/veh 23.8 48.2 31.2 76.0 28.0 21.0 67.0 53.4 55.6 53.7 0.0 75.4
LnGrp LOS C D C E C C E D E D E
Approach Vol, veh/h 2342 1374 487 343
Approach Delay, s/veh 42.7 33.5 61.2 67.8
Approach LOS D C E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 18.5 86.1 26.8 28.6 16.6 88.1 16.7 38.7
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 17.5 53.5 21.5 45.5 20.5 50.5 15.0 52.0
Max Q Clear Time (g_c+I1), s 12.9 73.0 21.3 21.5 10.7 34.8 11.1 13.5
Green Ext Time (p_c), s 0.2 0.0 0.0 1.6 0.4 15.7 0.1 1.6

Intersection Summary
HCM 2010 Ctrl Delay 43.8
HCM 2010 LOS D

Notes
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Intersection
Int Delay, s/veh 15.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 180 1734 57 236 1037 33 14 42 138 114 19 59
Future Vol, veh/h 180 1734 57 236 1037 33 14 42 138 114 19 59
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 365 - - 385 - 200 - - - - - 0
Veh in Median Storage, # - 0 - - 0 - - 2 - - 2 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 80 64 85 92 54 92 70 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 196 1885 71 369 1220 36 26 46 197 124 21 64
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1220 0 0 1956 0 0 3670 4270 978 3315 4305 610
          Stage 1 - - - - - - 2312 2312 - 1958 1958 -
          Stage 2 - - - - - - 1358 1958 - 1357 2347 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 919 - - ~ 294 - - ~ 1 ~ 1 250 ~ 1 0 *663
          Stage 1 - - - - - - 39 71 - ~ 105 141 -
          Stage 2 - - - - - - 409 141 - 157 68 -
Platoon blocked, % 1 - - - - 1 1 1 1 1
Mov Cap-1 Maneuver 919 - - ~ 294 - - - 0 250 - 0 *663
Mov Cap-2 Maneuver - - - - - - 28 48 - ~ 73 0 -
          Stage 1 - - - - - - 31 56 - ~ 82 0 -
          Stage 2 - - - - - - - 0 - ~ 5 53 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.9 39.8
HCM LOS - -
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) - 919 - - ~ 294 - - - 663
HCM Lane V/C Ratio - 0.213 - - 1.254 - - - 0.097
HCM Control Delay (s) - 10 - - 175.4 - - - 11
HCM Lane LOS - A - - F - - - B
HCM 95th %tile Q(veh) - 0.8 - - 17.3 - - - 0.3

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 1.5

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 14 39 37 148 171 6
Future Vol, veh/h 14 39 37 148 171 6
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 52 75 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 15 42 40 285 228 7
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 596 231 235 0 - 0
          Stage 1 231 - - - - -
          Stage 2 365 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 466 808 1332 - - -
          Stage 1 807 - - - - -
          Stage 2 702 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 449 808 1332 - - -
Mov Cap-2 Maneuver 449 - - - - -
          Stage 1 807 - - - - -
          Stage 2 677 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.9 1 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1332 - 667 - -
HCM Lane V/C Ratio 0.03 - 0.086 - -
HCM Control Delay (s) 7.8 0 10.9 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0.1 - 0.3 - -
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Intersection
Int Delay, s/veh 2.6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 23 65 94 162 186 24
Future Vol, veh/h 23 65 94 162 186 24
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 100 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 52 75 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 25 71 102 312 248 26
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 777 261 274 0 - 0
          Stage 1 261 - - - - -
          Stage 2 516 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 365 778 1289 - - -
          Stage 1 783 - - - - -
          Stage 2 599 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 336 778 1289 - - -
Mov Cap-2 Maneuver 336 - - - - -
          Stage 1 783 - - - - -
          Stage 2 552 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 12.4 2 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1289 - 579 - -
HCM Lane V/C Ratio 0.079 - 0.165 - -
HCM Control Delay (s) 8 - 12.4 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0.3 - 0.6 - -
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Intersection
Int Delay, s/veh 0.4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 32 0 256 241 11
Future Vol, veh/h 0 32 0 256 241 11
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - Yield - None - Free
Storage Length - 0 - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 52 75 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 35 0 492 321 12
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 321 - 0 - 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.22 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.318 - - - -
Pot Cap-1 Maneuver 0 720 0 - - 0
          Stage 1 0 - 0 - - 0
          Stage 2 0 - 0 - - 0
Platoon blocked, % - -
Mov Cap-1 Maneuver - 720 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.3 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBT EBLn1 SBT
Capacity (veh/h) - 720 -
HCM Lane V/C Ratio - 0.048 -
HCM Control Delay (s) - 10.3 -
HCM Lane LOS - B -
HCM 95th %tile Q(veh) - 0.2 -



HCM 2010 TWSC Future Build 2020 AM (Sc 2)
6: US 78/SR 10 (Monroe Hwy) & Site Drwy 4 (E. RIRO) 03/13/2019

  12/16/2018 Baseline Synchro 9 Report
Page 8

Intersection
Int Delay, s/veh 0.7

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 2155 1195 193 0 129
Future Vol, veh/h 0 2155 1195 193 0 129
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - Free - Yield
Storage Length 5 - - 250 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 87 91 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 2477 1313 210 0 140
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 657
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.94
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.32
Pot Cap-1 Maneuver 0 - - 0 0 407
          Stage 1 0 - - 0 0 -
          Stage 2 0 - - 0 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - 407
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 18.4
HCM LOS C
 

Minor Lane/Major Mvmt EBT WBT SBLn1
Capacity (veh/h) - - 407
HCM Lane V/C Ratio - - 0.345
HCM Control Delay (s) - - 18.4
HCM Lane LOS - - C
HCM 95th %tile Q(veh) - - 1.5
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Intersection
Int Delay, s/veh 0.7

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 2121 1177 147 0 129
Future Vol, veh/h 0 2121 1177 147 0 129
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - Free - Yield
Storage Length - - - 250 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 87 91 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 2438 1293 160 0 140
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 647
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.94
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.32
Pot Cap-1 Maneuver 0 - - 0 0 414
          Stage 1 0 - - 0 0 -
          Stage 2 0 - - 0 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - 414
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 18.1
HCM LOS C
 

Minor Lane/Major Mvmt EBT WBT SBLn1
Capacity (veh/h) - - 414
HCM Lane V/C Ratio - - 0.339
HCM Control Delay (s) - - 18.1
HCM Lane LOS - - C
HCM 95th %tile Q(veh) - - 1.5
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 117 1074 163 159 1890 52 167 96 126 101 94
Future Volume (vph) 117 1074 163 159 1890 52 167 96 126 101 94
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4
Detector Phase 5 2 2 1 6 6 3 8 8 7 4
Switch Phase
Minimum Initial (s) 5.0 15.0 15.0 5.0 15.0 15.0 5.0 6.0 6.0 5.0 6.0
Minimum Split (s) 15.0 36.5 36.5 15.0 29.5 29.5 15.0 57.5 57.5 15.0 55.5
Total Split (s) 26.0 67.0 67.0 15.0 56.0 56.0 27.0 57.5 57.5 20.5 51.0
Total Split (%) 16.3% 41.9% 41.9% 9.4% 35.0% 35.0% 16.9% 35.9% 35.9% 12.8% 31.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None C-Min C-Min None C-Min C-Min None None None None None

Intersection Summary
Cycle Length: 160
Actuated Cycle Length: 160
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated

Splits and Phases:     1: Mars Hill Rd & US 78/SR 10 (Monroe Hwy)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 117 1074 163 159 1890 52 167 96 126 101 94 48
Future Volume (veh/h) 117 1074 163 159 1890 52 167 96 126 101 94 48
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 138 1155 177 177 1989 87 182 104 142 119 111 59
Adj No. of Lanes 1 2 1 1 2 1 1 1 1 1 1 0
Peak Hour Factor 0.85 0.93 0.92 0.90 0.95 0.60 0.92 0.92 0.89 0.85 0.85 0.82
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 161 2091 935 300 2067 925 253 275 234 281 133 71
Arrive On Green 0.06 0.59 0.59 0.05 0.58 0.58 0.10 0.15 0.15 0.07 0.12 0.12
Sat Flow, veh/h 1774 3539 1583 1774 3539 1583 1774 1863 1583 1774 1146 609
Grp Volume(v), veh/h 138 1155 177 177 1989 87 182 104 142 119 0 170
Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1583 1774 1863 1583 1774 0 1755
Q Serve(g_s), s 7.3 31.7 8.2 6.4 85.4 3.9 14.1 8.1 13.4 9.3 0.0 15.2
Cycle Q Clear(g_c), s 7.3 31.7 8.2 6.4 85.4 3.9 14.1 8.1 13.4 9.3 0.0 15.2
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.35
Lane Grp Cap(c), veh/h 161 2091 935 300 2067 925 253 275 234 281 0 204
V/C Ratio(X) 0.86 0.55 0.19 0.59 0.96 0.09 0.72 0.38 0.61 0.42 0.00 0.83
Avail Cap(c_a), veh/h 282 2091 935 311 2067 925 310 605 515 321 0 499
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 49.7 19.9 15.1 16.9 31.6 14.6 54.1 61.6 63.9 56.6 0.0 69.2
Incr Delay (d2), s/veh 12.2 1.1 0.4 2.8 12.7 0.2 6.2 0.9 2.5 1.0 0.0 8.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln 10.8 22.2 6.7 6.0 56.1 3.1 11.7 7.6 10.1 8.2 0.0 12.4
LnGrp Delay(d),s/veh 61.9 20.9 15.5 19.6 44.3 14.8 60.3 62.4 66.4 57.7 0.0 77.6
LnGrp LOS E C B B D B E E E E E
Approach Vol, veh/h 1470 2253 428 289
Approach Delay, s/veh 24.1 41.2 62.9 69.4
Approach LOS C D E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 14.0 100.0 21.9 24.1 15.0 99.0 16.9 29.1
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 9.5 61.5 21.5 45.5 20.5 50.5 15.0 52.0
Max Q Clear Time (g_c+I1), s 8.4 33.7 16.1 17.2 9.3 87.4 11.3 15.4
Green Ext Time (p_c), s 0.1 27.7 0.3 1.5 0.3 0.0 0.1 1.5

Intersection Summary
HCM 2010 Ctrl Delay 39.5
HCM 2010 LOS D

Notes
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Intersection
Int Delay, s/veh 126.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 160 1006 33 294 1803 54 20 39 92 115 23 92
Future Vol, veh/h 160 1006 33 294 1803 54 20 39 92 115 23 92
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 365 - - 385 - 200 - - - - - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 95 78 88 94 92 59 92 80 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 174 1059 42 334 1918 59 34 42 115 125 25 100
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1918 0 0 1101 0 0 3068 4014 551 3484 4035 959
          Stage 1 - - - - - - 1428 1428 - 2586 2586 -
          Stage 2 - - - - - - 1640 2586 - 898 1449 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver *538 - - 630 - - *~ 1 0 478 0 0 *359
          Stage 1 - - - - - - *142 199 - ~ 30 46 -
          Stage 2 - - - - - - *339 46 - 301 194 -
Platoon blocked, % 1 - - - - 1 1 1 1 1
Mov Cap-1 Maneuver *538 - - 630 - - *0 0 478 0 0 *359
Mov Cap-2 Maneuver - - - - - - *194 1102 - ~ 20 ~ 23 -
          Stage 1 - - - - - - *96 135 - ~ 20 ~ 22 -
          Stage 2 - - - - - - - ~ 22 - ~ 106 131 -
 

Approach EB WB NB SB
HCM Control Delay, s 2 2.5 20.4 $ 1990.4
HCM LOS C F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 422 * 538 - - 630 - - 20 359
HCM Lane V/C Ratio 0.453 0.323 - - 0.53 - - 7.5 0.279
HCM Control Delay (s) 20.4 14.9 - - 17 - -$ 3304.7 18.9
HCM Lane LOS C B - - C - - F C
HCM 95th %tile Q(veh) 2.3 1.4 - - 3.1 - - 19.2 1.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 2010 TWSC Future Build 2020 PM (Sc 2)
3: Mars Hill Rd & Site Drwy 1 (N) 03/13/2019

  12/16/2018 Baseline Synchro 9 Report
Page 5

Intersection
Int Delay, s/veh 2.8

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 17 48 34 87 107 5
Future Vol, veh/h 17 48 34 87 107 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 88 83 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 18 52 37 99 129 5
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 305 132 134 0 - 0
          Stage 1 132 - - - - -
          Stage 2 173 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 687 917 1451 - - -
          Stage 1 894 - - - - -
          Stage 2 857 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 668 917 1451 - - -
Mov Cap-2 Maneuver 668 - - - - -
          Stage 1 894 - - - - -
          Stage 2 834 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.7 2.1 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1451 - 836 - -
HCM Lane V/C Ratio 0.025 - 0.085 - -
HCM Control Delay (s) 7.5 0 9.7 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0.1 - 0.3 - -



HCM 2010 TWSC Future Build 2020 PM (Sc 2)
4: Mars Hill Rd & Site Drwy 2 (M) 03/13/2019

  12/16/2018 Baseline Synchro 9 Report
Page 6

Intersection
Int Delay, s/veh 3.8

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 24 78 85 97 135 20
Future Vol, veh/h 24 78 85 97 135 20
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 100 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 88 83 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 26 85 92 110 163 22
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 469 174 184 0 - 0
          Stage 1 174 - - - - -
          Stage 2 295 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 553 869 1391 - - -
          Stage 1 856 - - - - -
          Stage 2 755 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 516 869 1391 - - -
Mov Cap-2 Maneuver 516 - - - - -
          Stage 1 856 - - - - -
          Stage 2 705 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.6 3.5 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1391 - 749 - -
HCM Lane V/C Ratio 0.066 - 0.148 - -
HCM Control Delay (s) 7.8 - 10.6 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0.2 - 0.5 - -



HCM 2010 TWSC Future Build 2020 PM (Sc 2)
5: Mars Hill Rd & Site Drwy 3 (S. RIRO) 03/13/2019

  12/16/2018 Baseline Synchro 9 Report
Page 7

Intersection
Int Delay, s/veh 0.9

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 41 0 183 201 12
Future Vol, veh/h 0 41 0 183 201 12
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - Yield - None - Free
Storage Length - 0 - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 88 83 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 45 0 208 242 13
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 242 - 0 - 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.22 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.318 - - - -
Pot Cap-1 Maneuver 0 797 0 - - 0
          Stage 1 0 - 0 - - 0
          Stage 2 0 - 0 - - 0
Platoon blocked, % - -
Mov Cap-1 Maneuver - 797 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.8 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBT EBLn1 SBT
Capacity (veh/h) - 797 -
HCM Lane V/C Ratio - 0.056 -
HCM Control Delay (s) - 9.8 -
HCM Lane LOS - A -
HCM 95th %tile Q(veh) - 0.2 -



HCM 2010 TWSC Future Build 2020 PM (Sc 2)
6: US 78/SR 10 (Monroe Hwy) & Site Drwy 4 (E. RIRO) 03/13/2019

  12/16/2018 Baseline Synchro 9 Report
Page 8

Intersection
Int Delay, s/veh 4.5

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 1353 1958 230 0 191
Future Vol, veh/h 0 1353 1958 230 0 191
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - Free - Yield
Storage Length 5 - - 250 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 93 95 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 1455 2061 250 0 208
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 1031
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.94
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.32
Pot Cap-1 Maneuver 0 - - 0 0 230
          Stage 1 0 - - 0 0 -
          Stage 2 0 - - 0 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - 230
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 81.4
HCM LOS F
 

Minor Lane/Major Mvmt EBT WBT SBLn1
Capacity (veh/h) - - 230
HCM Lane V/C Ratio - - 0.903
HCM Control Delay (s) - - 81.4
HCM Lane LOS - - F
HCM 95th %tile Q(veh) - - 7.5



HCM 2010 TWSC Future Build 2020 PM (Sc 2)
7: US 78/SR 10 (Monroe Hwy) & Site Drwy 5 (W. RIRO) 03/13/2019

  12/16/2018 Baseline Synchro 9 Report
Page 9

Intersection
Int Delay, s/veh 4.5

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 1353 1961 188 0 191
Future Vol, veh/h 0 1353 1961 188 0 191
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - Free - Yield
Storage Length - - - 250 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 93 95 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 1455 2064 204 0 208
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 1032
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.94
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.32
Pot Cap-1 Maneuver 0 - - 0 0 230
          Stage 1 0 - - 0 0 -
          Stage 2 0 - - 0 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - 230
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 81.4
HCM LOS F
 

Minor Lane/Major Mvmt EBT WBT SBLn1
Capacity (veh/h) - - 230
HCM Lane V/C Ratio - - 0.903
HCM Control Delay (s) - - 81.4
HCM Lane LOS - - F
HCM 95th %tile Q(veh) - - 7.5
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STORMWATER MANAGEMENT SHALL BE IN ACCORDANCE WITH COUNTY,

STATE, AND AOTHER APPROPRIATE ORDINANCES AND REGULATIONS IN

EFFECT AT THE TIME OF CONSTRUCTION PLAN APPROVAL.

OWNER'S CERTIFICATION

As the owner of this land, as shown on this preliminary site plan, or his agent, I certify that this drawing was

made from an actual survey, and accurately portrays the existing land and its features and the proposed

development and improvements thereto.

Agent Name:  Steven A. Rowland, PE (Rowland Engineering, Inc.)

Signed: ______________________ Date: ____________________

DESIGNER'S CERTIFICATION

It is hereby certified that this preliminary site plan was prepared using a survey of the property prepared by

Baseline Surveying and Engineering, Inc. ; and further that the proposed development meets all requirements

of the Oconee County Unified Development Code, as applicable to the property.

By : Steven A. Rowland, PE Registration No.: GA PE 25853

Address: 318 Corporate Pkwy., Ste. 301, Macon, GA  31210 Telephone Number: (478) 621-7500

Signed: ____________________ Date: _____________________

CERTIFICATE OF PROJECT APPROVAL

Pursuant to the Unified Development Code of Oconee County, Georgia, all the requirements of Project

Approval having been fulfilled, this Preliminary Site Plan was given Project Approval by the Oconee County

Development Review Committee on ______________________ , 20 ______ .

This Preliminary Approval does not constitute approval of a Final Subdivision Plat or Development

Construction Plans. This Certificate of Project Approval shall expire and be null and void one year from the

date of project approval indicated above.

Signed________________________________Date ______________________ 20 _____

NOT FOR RECORDING

12-31-2019

12-31-2019

DEVELOPMENT DATA:

CURRENT OWNER: WILLIAM B. JONES

264 ALABAMA BLVD.

JACKSON, GA  30233

(770) 775-2386

DEVELOPER/

APPLICANT: JPC DESIGN AND 

CONSTRUCTION, LLC

P.O. BOX 710

JACKSON, GA 30233

(770) 775-2386

AREA: 32.04 ACRES

ZONING: B-2

TAX PARCELS: B02 061 - ZONED B-2

B02 046 - ZONED B-2

B02 046A - ZONED B-2

B02 046B - ZONED B-2

B02 046C - ZONED B-2

EXISTING BLDG: ±12,100 SF CONVENIENCE STORE AND 

RETAIL SHOPS ON PARCEL B02 061

(TO BE REMOVED)

IMPERVIOUS AREA: 13.6 ACRES OF PARKING/DRIVEWAYS

4.0 ACRES OF BUILDINGS/SIDEWALKS

17.6 ACRES TOTAL = 55% OF TOTAL SITE

AREA

DEVELOPMENT

SCHEDULE: PHASE 1 - TO BE CONSTRUCTED 

2019-2020 UPON ZONING APPROVAL

PHASE 2 - 2020 THROUGH 2023

ROADWAY IMPROVEMENTS SHOWN ON 

MARS HILL ROAD AND HWY. 78 ARE TO BE

CONSTRUCTED DURING PHASE 2 

DEVELOPMENT

PUBLIC WATER AND SANITARY SEWER TO BE PROVIDED BY

OCONEE COUNTY UTILITY DEPT.

BOUNDARY AND TOPOGRAPHIC SURVEY BY:

BEN McELROY & ASSOCIATES, INC.

140 MILL CENTER BLVD.

ATHENS, GA  30606

SOURCE OF TOPOGRAPHIC DATA IS GROUND-RUN FIELD SURVEY

THIS SITE DOES NOT CONTAIN A FLOOD HAZARD ZONE PER FEMA

FLOOD MAP 13219C0045D, DATED 9-2-2009.
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1 . 0  I N T R O D U C T I O N  
 

The purpose of this revision to the original study dated January 21, 2018 and revised on March 13, 2019, 
is to evaluate the reconfigured and shifted north, driveway # 3 (southern driveway) on Mars Hill Road as 
a full access driveway.  The development consists of two phases and the study includes the following 
two scenarios: 
 

Scenario 1:  Phase I – Convenience Store and 3,000 SF Fast Food Restaurant 
                      Phase II – Rest of the Development 
Scenario 2:  Full Development with an additional full access driveway on US 78 (Monroe Highway)  
 

This revised traffic study will determine the traffic impact that will result from the proposed Bogart Tract 
mixed-use development if it were to be developed in phases I and II and also if it were to be developed 
in full with an additional full access driveway on US 78 (Monroe Highway) across from Clotfelter Road.  
The proposed development is located in the northwest corner of the intersection of US 78/SR 10 
(Monroe Highway) at Mars Hill Road in the Oconee County, Georgia. The traffic analysis evaluates the 
current operations compared to the future conditions with the traffic generated by the development. 
The proposed development when constructed will consist of: 
 

• Supermarket: 68,000 sf 
• Fast-Food Restaurants: 16,000 sf  
• Hotel: 200 Rooms 
• Office Space: 17,000 sf  
• Retail Space: 12,000 sf 
• Convenience Store with Gas Station: 24 Vehicle Fueling Positions 
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The development proposes access at the following locations: 
 

• Site Driveway 1: Full-access driveway (northern) on Mars Hill Road 
• Site Driveway 2: Full-access driveway (middle) on Mars Hill Road 
• Site Driveway 3: Full-access driveway (southern) on Mars Hill Road 
• Site Driveway 4: Right-in/right-out driveway (eastern) on US 78/SR 10 (Monroe Highway) 
• Site Driveway 5: Right-in/right-out driveway (western) on US 78/SR 10 (Monroe Highway) 
• Site Driveway 6: Full Access Driveway on US 78/SR 10 (Monroe Highway) – Scenario 2. 

 
The AM and PM peak hours have been analyzed in this study. In addition to the site access points, this 
study includes the evaluation of traffic operations at the intersections of: 
 

• US 78/SR 10 (Monroe Highway) at Mars Hill Road 
• US 78/SR 10 (Monroe Highway) at Clotfelter Road 

 
Recommendations to improve traffic operations have been identified as appropriate and are discussed 
in detail in the following sections of the report. The location of the development and the surrounding 
roadway network is shown in Figure 1. 
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2 . 0  E X I S T I N G  F A C I L I T I E S  /  C O N D I T I O N S  

2.1 Roadway Facilities  
The following is a brief description of each of the roadway facilities located in proximity to the site: 

2.1.1 US 78/SR 10 (Monroe Highway) 
US 78/SR 10 (Monroe Highway) is a four-lane, median-divided roadway with a posted speed limit of 55 
mph in the vicinity of the site. GDOT traffic counts (Station ID’s 2190107 & 2190109) indicate that the 
daily traffic volume on US 78/SR 10 (Monroe Highway) is 20,400 vehicles per day west of Trotters Walk 
and 18,100 vehicles per day northeast of University Parkway. GDOT classifies US 78/SR 10 (Monroe 
Highway) as an Urban Principal Arterial - Other roadway. 

2.1.2 Mars Hill Road 
Mars Hill Road is a two-lane, undivided roadway with a posted speed limit of 45 mph in the vicinity of 
the site. To the south of US 78/SR 10 (Monroe Highway), Mars Hill Road is posted with a speed limit of 
35 mph. GDOT traffic counts (Station ID’s 2190212 & 2190161) indicate that the daily traffic volume on 
Mars Hill Road is 4,920 vehicles per day southeast of US 78 and 760 vehicles per day north of University 
Parkway. GDOT classifies Mars Hill Road as an Urban Minor Arterial roadway near US 78 and as an Urban 
Minor Collector roadway north of University Parkway. 

2.1.3 Clotfelter Road 
Clotfelter Road is a two-lane, undivided roadway with a posted speed limit of 55 mph in the vicinity of 
the site. GDOT traffic counts (Station ID 2198041) indicate that the daily traffic volume on Clotfelter 
Road is 1,750 vehicles per day south of Leyon Roberts Drive. GDOT classifies Clotfelter Road as an Urban 
Minor Collector roadway. 
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3 . 0  S T U D Y  M E T H O D O L O G Y  
 
In this study, the methodology used for evaluating traffic operations at each of the subject intersections 
is based on the criteria set forth in the Transportation Research Board’s Highway Capacity Manual, 6th 
edition. Synchro software, which utilizes the HCM methodology, was used for the analysis. If HCM 6th 
edition is unable to report results for any reason, HCM 2000 will be used for that intersection.  The 
following is a description of the methodology employed for the analysis of unsignalized and signalized 
intersections. 

3.1 Unsignalized Intersections 
For unsignalized intersections at which the side street or minor street is controlled by a stop sign, the 
criteria for evaluating traffic operations are the level-of-service (LOS) for the turning movements at the 
intersection and the level-of-service for the overall intersection. Level-of-service is based on the average 
controlled delay incurred at the intersection. Controlled delay for unsignalized intersections includes 
initial deceleration delay, queue move-up time, stopped delay, and final acceleration delay. Several 
factors affect the controlled delay for unsignalized intersections, such as the availability and distribution 
of gaps in the conflicting traffic stream, critical gaps, and follow-up time for a vehicle in the queue. 
 
Level-of-service is assigned a letter designation from “A” through “F”. Level-of-service “A” indicates 
excellent operations with little delay to motorists, while level-of-service “F” exists when there are 
insufficient gaps of acceptable size to allow vehicles on the side street to cross safely, resulting in 
extremely long total delays and long queues. The level-of-service criteria for two-way stop-controlled 
and all-way stop-controlled (unsignalized) intersections are given in Table 1.  
 

Table 1 – Level-of-service Criteria for Unsignalized Intersections 
Level-of-service Average Delay (sec) 

A ≤ 10 
B > 10 and ≤ 15 
C > 15 and ≤ 25 
D > 25 and ≤ 35 
E > 35 and ≤ 50 
F > 50 

Source: Highway Capacity Manual 

3.2 Signalized Intersections 
For signalized intersections, it is necessary to evaluate both capacity and level-of-service in order to 
evaluate the overall operation of the intersection. The capacity analysis of an intersection is performed 
by comparing the volume of traffic using the various lane groups at the intersection to the capacity of 
those lane groups. This results in a volume/capacity (v/c) ratio for each lane group. A v/c ratio greater 
than 1.0 indicates that the volume of traffic has exceeded the capacity available, resulting in a 
temporary excess of demand. Although the capacity of the entire intersection is not defined, a 
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composite v/c ratio for the sum of the critical lane groups within the intersection is computed. This 
composite v/c ratio is an indication of the overall intersection sufficiency.  
 
Level-of-service for a signalized intersection is defined in terms of average controlled delay per vehicle, 
which is composed of initial deceleration delay, queue move-up time, stopped delay, and final 
acceleration delay. The level-of-service criteria for signalized intersections, based on average controlled 
delay, are shown in Table 2. Level-of-service “A” indicates operations with very low controlled delay, 
while level-of-service “F” describes operations with extremely high average controlled delay. Level-of-
service “E” is typically considered to be the limit of acceptable delay, and level-of-service “F” is 
considered unacceptable by most drivers. 
 

Table 2 – Level-of-service Criteria for Signalized Intersections 
Level-of-service Average Control Delay (sec) 

A ≤ 10 
B > 10 and ≤ 20 
C > 20 and ≤ 35 
D > 35 and ≤ 55 
E > 55 and ≤ 80 
F > 80 

Source: Highway Capacity Manual 
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4 . 0  E X I S T I N G  T R A F F I C  A N A L Y S I S  

4.1 Existing Traffic Volumes 
Existing traffic counts were obtained at the following study intersections: 
 

• US 78/SR 10 (Monroe Highway) at Mars Hill Road 
• US 78/SR 10 (Monroe Highway) at Clotfelter Road 

 
Turning movement counts were collected on Tuesday, December 4, 2018. All turning movement counts 
were recorded during the AM and PM peak hours between 7:00am to 9:00am and 4:00pm to 6:00pm, 
respectively. The four consecutive 15-minute interval volumes that summed to produce the highest 
volume at the intersections were then determined. These volumes make up the peak hour traffic 
volumes for the intersections counted and are shown in Figure 2.d 

4.2 Existing Traffic Operations 
Existing traffic operations were analyzed at the study intersections in accordance with the HCM 
methodology. The results of the analyses are shown in Table 3. The existing traffic control and lane 
geometry for the intersections are shown in Figure 3. 
 

Table 3 – Existing Intersection Operations 

Intersection Traffic Control 
LOS (Delay) 

AM Peak Hour PM Peak Hour 

1 

US 78/SR 10 (Monroe Hwy) @ Mars Hill Rd 
-Eastbound Approach 
-Westbound Approach 
-Northbound Approach 
-Southbound Approach 

Signalized 

C (30.4) 
C (25.0) 
C (20.8) 
E (62.4) 
E (79.1) 

B (17.7) 
B (11.4) 
B (10.1) 
E (64.2) 
E (82.3) 

2 
US 78/SR 10 (Monroe Hwy) @ Clotfelter Rd 
-Westbound Left 
-Northbound Approach 

Stop Controlled on 
NB Approach 

 
D (26.0) 
F (136.4) 

 
B (12.0) 
C (27.9) 

 
 
The results of the existing conditions analysis indicate that the signalized intersection of US 78/SR 10 
(Monroe Highway) at Mars Hill Road is operating at an overall level-of-service “C” in the AM peak hour 
and “B” in the PM peak hour. The stop-controlled northbound (Clotfelter Road) approach to the 
intersection of US 78/SR 10 (Monroe Highway) at Clotfelter Road is operating at level-of-service “F” in 
the AM peak hour. These areas are addressed in the Future Traffic Operations section. 
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5 . 0  P R O P O S E D  D E V E L O P M E N T  
 
The proposed Bogart Tract mixed-use site will be located in the northwest corner of the intersection of 
US 78/SR 10 (Monroe Highway) at Mars Hill Road in Oconee County, Georgia. A site plan is shown in 
Figure 4.  The development will consist of: 
 
SCENARIO 1: 
 Phase I: 

• Fast-Food Restaurants: 3,000 sf  
• Convenience Store with Gas Station: 24 Vehicle Fueling Positions 

 
Phase II: 

• Supermarket: 68,000 sf 
• Fast-Food Restaurants: 13,000 sf  
• Hotel: 200 Rooms 
• Office Space: 17,000 sf  
• Retail Space: 12,000 sf 

 
The development proposes access at the following locations in Scenario 1: 
 
SCENARIO 1: 
 Phase I: 

• Site Driveway 2: Full-access driveway (middle) on Mars Hill Road  
• Site Driveway 3: Full-access driveway (southern) on Mars Hill Road  
• Site Driveway 4: Right-in/right-out driveway (eastern) on US 78/SR 10 (Monroe Highway 
• Site Driveway 5: Right-in/right-out driveway (western) on US 78/SR 10 (Monroe Highway 

 
Phase II: 

• Site Driveway 1: Full-access driveway (northern) on Mars Hill Road  
• Site Driveway 2: Full-access driveway (middle) on Mars Hill Road  
• Site Driveway 3: Full-access driveway (southern) on Mars Hill Road  
• Site Driveway 4: Right-in/right-out driveway (eastern) on US 78/SR 10 (Monroe Highway)  
• Site Driveway 5: Right-in/right-out driveway (western) on US 78/SR 10 (Monroe Highway)  

 
SCENARIO 2: 
This scenario will evaluate the impacts of the entire development with an additional full access driveway 
on US 78 (Monroe Highway) across from Clotfelter Road. 
 
In addition to the driveways proposed in Scenario 1, the development proposes one more full access 
driveway as follows in Scenario 2: 
 

• Site Driveway 6: Full-access driveway on US 78/SR 10 (Monroe Highway) aligned with Clotfelter 
Road – Scenario 2. 
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5.1 Trip Generation 
Trip generation estimates for the project were based on the rates and equations published in the 10th 
edition of the Institute of Transportation Engineers (ITE) Trip Generation report. This reference contains 
traffic volume count data collected at similar facilities nationwide. The trip generation was based on the 
following ITE Land Uses: 310 – Hotel, 710 – General Office Building, 820 – Shopping Center, 850 – 
Supermarket, 933 – Fast-Food Restaurant without Drive-Through Window, 934 – Fast-Food Restaurant 
with Drive-Through Window and 960 – Super Convenience Market/Gas Station. Due to the nature of the 
development, pass-by and mixed-use reductions have been applied per ITE standards. For land-use 933 
Fast Food Restaurant without Drive Through, pass-by rate of land-use 820 Shopping Center was used.  
The calculated trip generation for Phase I of the proposed development is shown in Table 4 and the total 
trips for the entire development for Phases I and II are shown in Table 5. 
 

Table 4– Trip Generation – Phase I 

Land Use Size 
AM Peak Hour PM Peak Hour 24 Hr 

Enter Exit Total Enter Exit Total 2-way 
ITE 934 – Fast-Food Restaurant with 
Drive-Through Window 

3,000 sf 
61 60 121 51 47 98 1,413 

Pass-by Trips (49%) 50% -30 -29 -59 -26 -24 -50 -500 
ITE 960 – Super Convenience 
Market/Gas Station 

24 Fueling 
Positions 

337 337 674 276 275 551 5,532 

Pass-by Trips (62%) 56% -209 -209 -418 -155 -154 -309 -3,090* 
Total Trips (without Reductions) 398 397 795 327 322 649 6,945 

New External Trips (with Reductions) 159 159 318 146 144 290 3,355 
* Daily pass‐by reduction estimated to be least of the applied PM peak hour pass‐by rate or ten times the PM 
pass‐by volume.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
A&R Engineering Inc. 

12 

Table 5– Trip Generation – Phase I & II  

Land Use Size 
AM Peak Hour PM Peak Hour 24 Hr 

Enter Exit Total Enter Exit Total 2-way 
ITE 310 – Hotel 200 Rooms 56 39 95 63 61 124 1,831 

Mixed-Use Reduction -17 -21 -38 -20 -32 -52 -652 
ITE 710 – General Office Building 17,000 sf 17 3 20 3 17 20 166 

Mixed-Use Reduction -5 -1 -6 -1 -4 -5 -32 
ITE 820 – Shopping Center 12,000 sf 7 4 11 22 24 46 453 

Mixed-Use Reduction -1 -1 -2 -1 -1 -2 -17 
Pass-by Trips (0%) 34% 0 0 0 -7 -8 -15 -150 

ITE 850 – Supermarket 68,000 sf 156 104 260 299 288 587 6,033 
Mixed-Use Reduction -7 -7 -14 -12 -7 -19 -223 

Pass-by Trips (0%) 36% 0 0 0 -103 -101 -204 -2,040 
ITE 933 – Fast-Food Restaurant 
without Drive-Through Window 

9,500 sf 
143 95 238 135 134 269 3,289 

Mixed-Use Reduction -4 -4 -8 -6 -4 -10 -122 
Pass-by Trips (0%) 34% 0 0 0 -44 -44 -88 -880 

ITE 934 – Fast-Food Restaurant with 
Drive-Through Window 

6,500 sf 
133 128 261 110 102 212 3,061 

Mixed-Use Reduction -4 -4 -8 -6 -3 -9 -113 
Pass-by Trips (49%) 50% -63 -61 -124 -52 -50 -102 -1,020 

ITE 960 – Super Convenience 
Market/Gas Station 

24 Fueling 
Positions 

337 337 674 276 275 551 5,532 

Mixed-Use Reduction -6 -6 -12 -11 -6 -17 -205 
Pass-by Trips (62%) 56% -205 -205 -410 -148 -151 -299 -2,990 

Total Trips (without Reductions) 849 710 1,559 908 901 1,809 20,365 
New External Trips (with Reductions) 537 400 937 497 490 987 11,921 

* Daily pass‐by reduction estimated to be least of the applied PM peak hour pass‐by rate or ten times the PM 
pass‐by volume.  

5.2 Trip Distribution 
The trip distribution describes how traffic arrives and departs from the site. An overall trip distribution 
was developed for the site based on a review of the existing travel patterns in the area and the locations 
of major roadways and highways that will serve the development. The site-generated peak hour traffic 
volumes, shown in Table 5, were assigned to the study area intersections based on this distribution. The 
outer-leg distribution and AM and PM peak hour new traffic generated by the entire site are shown in 
Figure 5. Pass-by volumes have also been distributed based on existing travel patterns and are shown in 
Figure 6. 
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6 . 0  F U T U R E  T R A F F I C  A N A L Y S I S  
 
The future traffic operations are analyzed for the “Build” and “No-Build” conditions. This provides a 
basis of reference for determining both the contribution of the site to overall traffic conditions and the 
additional improvements needed to provide sufficient site access and capacity for passing traffic.  
 
Improvements that are identified as “System Improvements” address deficiencies that are found within 
the existing road network prior to any impacts from the proposed development’s added traffic. 
Improvements that are identified as “Site Improvements” address further impacts that are a result of 
the proposed development’s added traffic. Note that survey and construction drawings would be 
needed to verify the feasibility and extent of additional right-of-way required for any recommended 
improvements. 

6.1 Future “No-Build” Conditions 
The “No-Build” (or background) conditions provide an assessment of how traffic will operate in the 
study horizon year without the study site being developed as proposed, with projected increases in 
through traffic volumes due to normal annual growth. The Future “No-Build” volumes consist of the 
existing traffic volumes (Figure 2) plus increases for annual growth of through traffic. 

6.1.1 Annual Traffic Growth 
In order to evaluate future traffic operations in this area, a projection of normal traffic growth was 
applied to the existing volumes. The Georgia Department of Transportation recorded average daily 
traffic volumes at several locations in the vicinity of the site. Reviewing the growth over the last five 
years revealed no consistent positive growth of through traffic; therefore, a growth rate of 3.5% was 
used in the analysis. This growth factor was applied to the existing traffic volumes between collector and 
arterial roadways in order to estimate the future year traffic volumes prior to the addition of site-
generated traffic. The resulting Future “No-Build” volumes on the roadway are shown in Figure 7. 

6.1.2 Future “No-Build” Traffic Operations 
The future “No-Build” traffic operations were analyzed using the volumes in Figure 7 and the results are 
shown in Table 6.  
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6.2  Future “Build” Conditions 
The “Build” or development conditions include the estimated background traffic from the “No-Build” 
conditions plus the added traffic from the proposed development. In order to evaluate future traffic 
operations in this area, the additional traffic volumes from the site (Figure 5) and pass-by volumes 
(Figure 6) were added to base traffic volumes (Figure 7) to calculate the future traffic volumes after the 
construction of the development. These total future traffic volumes (Figure 8) were used to evaluate the 
“Build” condition, which includes the projected site traffic. The results of the “Build” operations analysis 
with the recommended site access configuration are shown in Table 6 for future “No-Build” and “Phase I 
Build” conditions and in Table 7 for future “Phase II Build with Improvements” and “Scenario 2 Build 
with Improvement” conditions. 

6.2.1 Site Access Configuration 
We have analyzed two scenarios of the development.  Scenario 1 is a phased construction in two 
phases: Phase I and Phase II.  Scenario 2 is a full construction with an additional full access driveway on 
US 78 (Monroe Highway aligned with Clotfelter Road.  Site access configuration for different scenarios is 
given below as proposed in the site plan: 
 

SCENARIO 1 - Phase I: 
• Site Driveway 2: Full-access driveway (middle) on Mars Hill Road 

o This driveway is recommended to consist of one entering and one exiting lane. The 
eastbound (driveway) approach is recommended to have a shared left / right-turn lane 
for exiting traffic. 

o The intersection is recommended to be un-signalized with a STOP sign on the eastbound 
approach.  

o A dedicated northbound left-turn bay is recommended to be constructed for entering 
traffic.  

o Entering right-turn movements are recommended to be made from southbound 
through lane 

• Site Driveway 3: Full-access driveway (southern) on Mars Hill Road 
o This driveway is recommended to consist of one entering and one exiting lane. The 

eastbound (driveway) approach is recommended to have a shared left / right-turn lane 
for exiting traffic. 

o The intersection is recommended to be un-signalized with a STOP sign on the eastbound 
approach.  

o A dedicated northbound left-turn bay is recommended to be constructed for entering 
traffic.  

o A southbound deceleration lane is recommended to be constructed for entering traffic. 
• Site Driveway 4: Right-in/right-out driveway (eastern) on US 78/SR 10 (Monroe Highway) 

o This driveway is recommended to consist of one entering and one exiting lane. The 
southbound approach is recommended to have only one right-turn lane for exiting 
traffic. 



 

 
A&R Engineering Inc. 

19 

o The intersection is recommended to be un-signalized with a STOP sign on the 
southbound approach.  

o A deceleration lane is recommended to be constructed for entering traffic. 
• Site Driveway 5: Right-in/right-out driveway (western) on US 78/SR 10 (Monroe Highway) 

o This driveway is recommended to consist of one entering and one exiting lane. The 
southbound approach is recommended to have only one right-turn lane for exiting 
traffic. 

o The intersection is recommended to be un-signalized with a STOP sign on the 
southbound approach.  

o A deceleration lane is recommended to be constructed for entering traffic. 
 
 

SCENARIO 1 - Phase I & II: 
 

• Site Driveway 1: Full-access driveway (northern) on Mars Hill Road 
o This driveway is recommended to consist of one entering and one exiting lane. The 

eastbound (driveway) approach is recommended to have a shared left / right-turn lane 
for exiting traffic.   

o The intersection is recommended to be un-signalized with a STOP sign on the eastbound 
approach.  

o Entering left‐turn movements are to be made from northbound through lane. 
o Entering right‐turn movements are recommended to be made from the southbound 

through lane. 
• Site Driveway 2: Full-access driveway (middle) on Mars Hill Road 

o This driveway is recommended to consist of one entering and one exiting lane. The 
eastbound (driveway) approach is recommended to have a shared left / right-turn lane 
for exiting traffic. 

o The intersection is recommended to be un-signalized with a STOP sign on the eastbound 
approach.  

o Entering left-turn movements are recommended to be made from the second 
northbound receiving lane being dropped as a left-turn lane at this driveway. 

o Entering right‐turn movements are recommended to be made from the southbound 
through lane. 

• Site Driveway 3: Full-access driveway (southern) on Mars Hill Road 
o This driveway is recommended to consist of one entering and one exiting lane. The 

eastbound (driveway) recommended is proposed to have a shared left / right-turn lane 
for exiting traffic. 

o The intersection is recommended to be un-signalized with a STOP sign on the eastbound 
approach.  

o Entering left-turn movements are recommended to be made from the extended two-
way-left-turn-lane. 

o Entering right‐turn movements are recommended to be made from the southbound 
through lane. 
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• Site Driveway 4: Right-in/right-out driveway (eastern) on US 78/SR 10 (Monroe Highway) 
o This driveway is recommended to consist of one entering and one exiting lane. The 

southbound (driveway) approach is recommended to have only one right-turn lane for 
exiting traffic. 

o The intersection is recommended to be un-signalized with a STOP sign on the 
southbound approach.  

o A deceleration lane is recommended to be constructed for entering traffic. 
• Site Driveway 5: Right-in/right-out driveway (western) on US 78/SR 10 (Monroe Highway) 

o This driveway is recommended to consist of one entering and one exiting lane. The 
southbound (driveway) recommended is proposed to have only one right-turn lane for 
exiting traffic. 

o The intersection is recommended to be un-signalized with a STOP sign on the 
southbound approach.  

o A deceleration lane is recommended to be constructed for entering traffic. 
 
Scenario 2 – With Additional Full Access Driveway on US 78/SR 10 
 
In scenario 2, in addition to the five driveways as proposed in Scenario I, Phase I & II, a full access 
driveway is proposed on US 78/SR 10 (Monroe Highway) across from Clotfelter Road: 
 

• Site Driveway 6: Full Access driveway on US 78/SR 10 (Monroe Highway) across from Clotfelter 
Road – Scenario 2. 

o This driveway is recommended to consist of one entering and two exiting lanes. The 
southbound (driveway) approach is recommended to have one dedicated right-turn 
lane and a shared through / left-turn lane for exiting traffic. 

o The intersection is recommended to be un-signalized with a STOP sign on the 
southbound approach.  

o Entering left-turn movements are recommended to be made from existing eastbound 
left-turn lane. 

o A deceleration lane is recommended to be constructed for entering right-turn 
movements. 

6.2.2 Future “Build” Traffic Operations 
The “Build” conditions are evaluated to determine effectiveness of the recommended system and site 
improvements. Results of “No-Build” and “Phase I- Build” operations are shown in Table 6 below and 
“Phase II – Build with Improvements” and “Scenario 2 – Build with Improvements” in Table 7. 
Recommendations on traffic control and lane geometry are shown graphically in Figure 9. The results of 
the analyses, including the recommended improvements, are discussed in detail in Section 6.2.3. 
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Table 6 – Future “No-Build” & “Phase I -Build” Intersection Operations 

Intersection 
Future Condition: LOS (Delay) 

NO BUILD PHASE – I BUILD  
AM Peak PM Peak AM Peak PM Peak 

1 

US 78/SR 10 (Monroe Hwy) @ Mars Hill Rd 
-Eastbound Approach 
-Westbound Approach 
-Northbound Approach 
-Southbound Approach 

D (34.7) 
C (29.0) 
C (26.0) 
E (66.6) 
E (78.6) 

B (18.8) 
B (12.4) 
B (11.5) 
E (64.9) 
F (82.1) 

C (34.8) 
B (15.5) 
B (11.4) 
F (149.1) 
F (88.9) 

C (24.1) 
B (16.9) 
B (12.6) 
E (77.2) 
E (69.9) 

2 
US 78/SR 10 (Monroe Hwy) @ Clotfelter Rd 
-Westbound Left 
-Northbound Approach 

 
D (33.0) 
F (235.2) 

 
B (12.7) 
D (34.2) 

 
D (30.9) 
F (83.7) 

 
C (15.8) 
E (40.9) 

3 
Mars Hill Rd @ Site Drwy 2 (M) 
-Eastbound Approach 
-Northbound Left 

 
- 

 
- 

 
B (10.1) 
A (7.7) 

 
A (9.2) 
A (7.5) 

4 
Mars Hill Rd @ Site Drwy 3 (S) 
-Eastbound Approach 
-Northbound Left 

 
- 

 
- 

 
B (12.0) 
A (8.1) 

 
A (9.8) 
A (7.7) 

5 US 78/SR 10 @ Site Drwy 4 (E. RIRO) 
-Southbound Approach 

 
- 

 
- 

 
C (14.0) 

 
E (38.8) 

6. US 78/SR 10 @ Site Drwy 5 (W. RIRO) 
-Southbound Approach 

 
- 

 
- 

 
C (15.1) 

 
D (27.7) 

 

Table 7 – Future “Phase II –Build with Imp” & “Scenario 2 – Build with Imp”                    

Intersection 

Future Condition: LOS (Delay) 

PHASE II – Build with Imp  SCENARIO 2 – Build with  Imp  

AM Peak PM Peak AM Peak PM Peak 

1 

US 78/SR 10 (Monroe Hwy) @ Mars Hill Rd 
-Eastbound Approach 
-Westbound Approach 
-Northbound Approach 
-Southbound Approach 

D (53.4) 
D (40.8) 
D (35.8) 
F (101.8) 
F (116.9) 

E (69.3) 
C (32.3) 
E (66.8) 
E (73.7) 

F (167.8) 

D (38.2) 
C (28.9) 
C (34.4) 
E (71.9) 
E (71.5) 

C (32.6) 
B (19.3) 
C (26.3) 
E (77.2) 
E (72.3) 

2 

US 78/SR 10 @ Clotfelter Rd (Drwy # 6) 
-Eastbound Left 
-Westbound Left 
-Northbound Approach 
-Southbound Approach 

 
- 

F (187.6) 
        F (*) 
 - 

 
- 

E (40.9) 
F (*) 

- 

 
B (13.4) 
F (63.1) 

F (*) 
F (*) 

 
D (29.9) 
C (17.0 
C (22.8) 

F (*) 

3 
Mars Hill Rd @ Site Drwy 1 (N) 
-Eastbound Approach 
-Northbound Left 

 
B (10.7) 
A (7.8) 

 
A (9.7) 
A (7.6) 

 
B (10.7) 
A (7.8) 

 
A (9.7) 
A (7.6) 

4 
Mars Hill Rd @ Site Drwy 2 (M) 
-Eastbound Approach 
-Northbound Left 

 
B (12.1) 
A (8.1) 

 
 B (10.8) 
A (7.8) 

 
B (11.8) 
A (8.0) 

 
B (10.5) 
A (7.8) 

5 
Mars Hill Rd @ Site Drwy 3 (S) 
-Eastbound Approach 
-Northbound Left 

 
C (17.0) 
A (8.9) 

 
B (12.7) 
A (8.4) 

 
B (12.1) 
A (8.2) 

 
B (10.5) 
A (7.9) 

6 US 78/SR 10 @ Site Drwy 4 (E. RIRO) 
-Southbound Approach 

 
D (21.3) 

 
F (140.9) 

 
C (18.5) 

 
F (84.8) 

7 US 78 (Monroe Hwy) @ Drwy 5 (W. RIRO)     
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-Southbound Approach C (18.2) F (121.8)      C (18.0) F (82.6) 
*Delay exceeds 300 seconds. 

6.2.3 Recommendations for Site Improvements 
A detailed information on recommended improvements at each intersection is given below: 
 

SCENARIO 1: 
Phase I: 
 

US 78/SR 10 (Monroe Highway) @ Mars Hill Road 
The intersection of US 78/SR 10 (Monroe Highway) at Mars Hill Road is currently operating at an overall 
level-of-service “C” in the AM peak hour and “B” in the PM peak hour. After accounting for growth of 
background traffic and project traffic from Phase I, the intersection will operate at levels-of-service “C” 
in both AM and PM peak hours after following improvements have been implemented.  
 

• Change the southbound left-turn signal phasing from “Permissive” to “Protected-Permissive”.  
The southbound approach meets GDOT’s Left-Turn Phasing product rule Peak Hour Volume 
criteria in AM and PM peak hours.  

• Construct a southbound deceleration lane on Mars Hill Road. 
 

Site Driveway 2 (Middle) @ Mars Hill Road 
• Construct a northbound left-turn lane for entering traffic. 

 

Site Driveway 3 (Southern) @ Mars Hill Road 
• Construct a northbound left-turn lane for entering traffic. 
• Construct a deceleration lane for entering traffic. 

 

Site Driveway 4 and 5 (Right-in/right-outs) @ US 78 (Monroe Highway) 
• Construct deceleration lanes for entering traffic on both driveways. 

 

Phase II: 
US 78/SR 10 (Monroe Highway) @ Mars Hill Road 
The intersection of US 78/SR 10 (Monroe Highway) at Mars Hill Road is currently operating at an overall 
level-of-service “C” in the AM peak hour and “B” in the PM peak hour. After accounting for growth of 
background traffic and project traffic from Phase I and Phase II, the intersection will operate at levels-of-
service “D” and “E” in the morning and evening peak hours, respectively after the following 
improvements have been implemented.  

• Add an additional eastbound left-turn/U-turn lane. 
• Add a second receiving lane on Mars Hill Road extending up to the proposed Driveway 2 

(Middle) and dropping as a northbound left-turn lane at the driveway. 
• Extend the existing southbound left-turn lane up to the middle driveway and convert the 

extended portion of the lane as a two-way-left-turn-lane. 
• Construct a southbound right-turn lane on Mars Hill Road for right-turning movement. 
• Change the eastbound left-turn signal phasing from “Permissive” to “Protected”. 
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• Change the southbound left-turn signal phasing from “Permissive” to “Protected-Permissive”. 
 
 

Site Driveway 3 (Southern) @ Mars Hill Road 
• Construct a dedicated northbound left-turn bay for entering traffic. 
• Continue the additional northbound receiving lane from the intersection of Mars Hill Road at US 

78 (Monroe Highway) up to the middle driveway and drop it there as a northbound left turn 
lane at the middle driveway. 

• Construct a deceleration lane for right-turning movement. 
 

Site Driveway 2 (Middle) @ Mars Hill Road 
• Construct a left-turn lane for entering traffic. 

 
Site Driveway 4 and 5 (Right-in/right-outs) @ US 78 (Monroe Highway) 

• Construct deceleration lanes for entering traffic on both driveways. 
 

SCENARIO 2: 
This scenario will evaluate the impacts of the entire development with an additional full access driveway 
on US 78/SR 10 (Monroe Highway) across from Clotfelter Road. 
 
US 78/SR 10 (Monroe Highway) @ Mars Hill Road 
The intersection of US 78/SR 10 (Monroe Highway) at Mars Hill Road will be operating at an overall 
level-of-service “E” in the AM peak hour and “D” in the PM peak hour after the Phase II development is 
completed and recommended improvements therein have been implemented in scenario I. In scenario 
2, after the full project is completed, the intersection will operate at levels-of-service “D” and “C” in the 
morning and evening peak hours, respectively after the following improvements have been 
implemented.  
 

• Change the eastbound left-turn signal phasing from “Permissive” to “Protected-Permissive”. 
• Change the southbound left-turn signal phasing from “Permissive” to “Protected-Permissive”. 
• Construct a southbound deceleration lane on Mars Hill Road. 

Site Driveway 3 (Southern) @ Mars Hill Road 
• Construct a dedicated northbound left-turn bay for entering traffic. 
• Construct a deceleration lane for right-turning movement. 

Site Driveway 2 (Middle) @ Mars Hill Road 
• Construct a left-turn lane for entering traffic. 

Site Driveway 4 and 5 (Right-in/right-outs)) @ US 78 (Monroe Highway) 
• Construct deceleration lanes for entering traffic on both driveways. 

 

US 78/SR 10 (Monroe Highway) @ Clotfelter Road/Full-Access Site Driveway # 6 
• Construct a westbound deceleration lane for entering right-turning movement. 
• It is recommended to install a traffic signal if signal warrants are met.  The intersection will 

potentially meet signal warrants for installation of a traffic signal after the development is 
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completed.  Signal warrants will be even stronger when the neighboring land (which will be 
sharing the driveway) is also developed.   
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7 . 0  C O N C L U S I O N S  A N D  R E C O M M E N D A T I O N S  
 
The purpose of this revision to the original study dated January 21, 2018 and revised on March 13, 2019, 
is to evaluate the reconfigured and shifted north, driveway # 3 (southern driveway) on Mars Hill Road as 
a full access driveway.  The development consists of two phases and the study includes the following 
two scenarios: 
 

Scenario 1:  Phase I – Convenience Store and 3,000 SF Fast Food Restaurant 
                      Phase II – Rest of the Development 
Scenario 2:  Full Development with an additional full access driveway on US 78 (Monroe Highway)  
 

This revised traffic study will determine the traffic impact that will result from the proposed Bogart Tract 
mixed-use development if it were to be developed in phases I and II and also if it were to be developed 
in full with an additional full access driveway on US 78 (Monroe Highway) across from Clotfelter Road.  
The proposed development is located in the northwest corner of the intersection of US 78/SR 10 
(Monroe Highway) at Mars Hill Road in the Oconee County, Georgia. The traffic analysis evaluates the 
current operations compared to the future conditions with the traffic generated by the development. 
The proposed development when constructed will consist of: 
 

• Supermarket: 68,000 sf 
• Fast-Food Restaurants: 16,000 sf  
• Hotel: 200 Rooms 
• Office Space: 17,000 sf  
• Retail Space: 12,000 sf 
• Convenience Store with Gas Station: 24 Vehicle Fueling Positions 

 
The development proposes three full-access driveways on Mars Hill Road and two right-in/right-out 
driveways on US 78/SR 10 (Monroe Highway). An additional full access driveway on US 78 (Monroe 
Highway) aligned with Clotfelter Road is proposed in scenario 2.  Existing and future operations after 
completion of the project were analyzed at the intersections of: 
 

• US 78/SR 10 (Monroe Highway) at Mars Hill Road 
• US 78/SR 10 (Monroe Highway) at Clotfelter Road 

 
The analysis included the evaluation of Future operations for “No-Build” and “Build” conditions, both of 
which account for increases in annual growth of through traffic. The results of the analysis are listed 
below: 
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7.1 Site Access Configuration 
The following access configuration is recommended for the proposed site driveway intersections for 
different scenarios.  
 

SCENARIO 1 - Phase I: 
• Site Driveway 2: Full-access driveway (middle) on Mars Hill Road 

o This driveway is recommended to consist of one entering and one exiting lane. The 
eastbound (driveway) approach is recommended to have a shared left / right-turn lane 
for exiting traffic. 

o The intersection is recommended to be un-signalized with a STOP sign on the eastbound 
approach.  

o A dedicated northbound left-turn bay is recommended to be constructed for entering 
traffic.  

o Entering right-turn movements are recommended to be made from southbound 
through lane 

• Site Driveway 3: Full-access driveway (southern) on Mars Hill Road 
o This driveway is recommended to consist of one entering and one exiting lane. The 

eastbound (driveway) approach is recommended to have a shared left / right-turn lane 
for exiting traffic. 

o The intersection is recommended to be un-signalized with a STOP sign on the eastbound 
approach.  

o A dedicated northbound left-turn bay is recommended to be constructed for entering 
traffic.  

o A southbound deceleration lane is recommended to be constructed for entering traffic. 
• Site Driveway 4: Right-in/right-out driveway (eastern) on US 78/SR 10 (Monroe Highway) 

o This driveway is recommended to consist of one entering and one exiting lane. The 
southbound approach is recommended to have only one right-turn lane for exiting 
traffic. 

o The intersection is recommended to be un-signalized with a STOP sign on the 
southbound approach.  

o A deceleration lane is recommended to be constructed for entering traffic. 
• Site Driveway 5: Right-in/right-out driveway (western) on US 78/SR 10 (Monroe Highway) 

o This driveway is recommended to consist of one entering and one exiting lane. The 
southbound approach is recommended to have only one right-turn lane for exiting 
traffic. 

o The intersection is recommended to be un-signalized with a STOP sign on the 
southbound approach.  

o A deceleration lane is recommended to be constructed for entering traffic. 
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SCENARIO 1 - Phase I & II: 
 

• Site Driveway 1: Full-access driveway (northern) on Mars Hill Road 
o This driveway is recommended to consist of one entering and one exiting lane. The 

eastbound (driveway) approach is recommended to have a shared left / right-turn lane 
for exiting traffic.   

o The intersection is recommended to be un-signalized with a STOP sign on the eastbound 
approach.  

o Entering left‐turn movements are to be made from northbound through lane. 
o Entering right‐turn movements are recommended to be made from the southbound 

through lane. 
• Site Driveway 2: Full-access driveway (middle) on Mars Hill Road 

o This driveway is recommended to consist of one entering and one exiting lane. The 
eastbound (driveway) approach is recommended to have a shared left / right-turn lane 
for exiting traffic. 

o The intersection is recommended to be un-signalized with a STOP sign on the eastbound 
approach.  

o Entering left-turn movements are recommended to be made from the second 
northbound receiving lane being dropped as a left-turn lane at this driveway. 

o Entering right‐turn movements are recommended to be made from the southbound 
through lane. 

• Site Driveway 3: Full-access driveway (southern) on Mars Hill Road 
o This driveway is recommended to consist of one entering and one exiting lane. The 

eastbound (driveway) recommended is proposed to have a shared left / right-turn lane 
for exiting traffic. 

o The intersection is recommended to be un-signalized with a STOP sign on the eastbound 
approach.  

o Entering left-turn movements are recommended to be made from the extended two-
way-left-turn-lane. 

o Entering right‐turn movements are recommended to be made from the southbound 
through lane. 

• Site Driveway 4: Right-in/right-out driveway (eastern) on US 78/SR 10 (Monroe Highway) 
o This driveway is recommended to consist of one entering and one exiting lane. The 

southbound (driveway) approach is recommended to have only one right-turn lane for 
exiting traffic. 

o The intersection is recommended to be un-signalized with a STOP sign on the 
southbound approach.  

o A deceleration lane is recommended to be constructed for entering traffic. 
• Site Driveway 5: Right-in/right-out driveway (western) on US 78/SR 10 (Monroe Highway) 

o This driveway is recommended to consist of one entering and one exiting lane. The 
southbound (driveway) recommended is proposed to have only one right-turn lane for 
exiting traffic. 
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o The intersection is recommended to be un-signalized with a STOP sign on the 
southbound approach.  

o A deceleration lane is recommended to be constructed for entering traffic. 
 
Scenario 2 – With Additional Full Access Driveway on US 78/SR 10 
 
In scenario 2, in addition to the five driveways as proposed in Scenario I, Phase I & II, a full access 
driveway is proposed on US 78/SR 10 (Monroe Highway) across from Clotfelter Road: 
 

• Site Driveway 6: Full Access driveway on US 78/SR 10 (Monroe Highway) across from Clotfelter 
Road – Scenario 2. 

o This driveway is recommended to consist of one entering and two exiting lanes. The 
southbound (driveway) approach is recommended to have one dedicated right-turn 
lane and a shared through / left-turn lane for exiting traffic. 

o The intersection is recommended to be un-signalized with a STOP sign on the 
southbound approach.  

o Entering left-turn movements are recommended to be made from existing eastbound 
left-turn lane. 

o A deceleration lane is recommended to be constructed for entering right-turn 
movements. 

7.2 Recommendations for Site Improvements 
A detailed information on recommended improvements at each intersection is given below: 
 
US 78/SR 10 (Monroe Highway) @ Mars Hill Road 
The intersection of US 78/SR 10 (Monroe Highway) at Mars Hill Road is currently operating at an overall 
level-of-service “C” in the AM peak hour and “B” in the PM peak hour. After accounting for growth of 
background traffic and project traffic from Phase I, the intersection will operate at levels-of-service “C” 
in both AM and PM peak hours after following improvements have been implemented.  
 

• Change the southbound left-turn signal phasing from “Permissive” to “Protected-Permissive”.  
The southbound approach meets GDOT’s Left-Turn Phasing product rule Peak Hour Volume 
criteria in AM and PM peak hours.  

• Construct a southbound deceleration lane on Mars Hill Road. 
 

Site Driveway 2 (Middle) @ Mars Hill Road 
• Construct a northbound left-turn lane for entering traffic. 

 

Site Driveway 3 (Southern) @ Mars Hill Road 
• Construct a northbound left-turn lane for entering traffic. 
• Construct a deceleration lane for entering traffic. 

Site Driveway 4 and 5 (Right-in/right-outs) @ US 78 (Monroe Highway) 
• Construct deceleration lanes for entering traffic on both driveways. 
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Phase II: 
 

US 78/SR 10 (Monroe Highway) @ Mars Hill Road 
The intersection of US 78/SR 10 (Monroe Highway) at Mars Hill Road is currently operating at an overall 
level-of-service “C” in the AM peak hour and “B” in the PM peak hour. After accounting for growth of 
background traffic and project traffic from Phase I and Phase II, the intersection will operate at levels-of-
service “D” and “E” in the morning and evening peak hours, respectively after the following 
improvements have been implemented.  

• Add an additional eastbound left-turn/U-turn lane. 
• Add a second receiving lane on Mars Hill Road extending up to the proposed Driveway 2 

(Middle) and dropping as a northbound left-turn lane at the driveway. 
• Extend the existing southbound left-turn lane up to the middle driveway and convert the 

extended portion of the lane as a two-way-left-turn-lane. 
• Construct a southbound right-turn lane on Mars Hill Road for right-turning movement. 
• Change the eastbound left-turn signal phasing from “Permissive” to “Protected”. 
• Change the southbound left-turn signal phasing from “Permissive” to “Protected-Permissive”. 

 

Site Driveway 3 (Southern) @ Mars Hill Road 
• Construct a dedicated northbound left-turn bay for entering traffic. 
• Continue the additional northbound receiving lane from the intersection of Mars Hill Road at US 

78 (Monroe Highway) up to the middle driveway and drop it there as a northbound left turn 
lane at the middle driveway. 

• Construct a deceleration lane for right-turning movement. 
 

Site Driveway 2 (Middle) @ Mars Hill Road 
• Construct a left-turn lane for entering traffic. 

 
Site Driveway 4 and 5 (Right-in/right-outs) @ US 78 (Monroe Highway) 

• Construct deceleration lanes for entering traffic on both driveways. 
 

SCENARIO 2: 
This scenario will evaluate the impacts of the entire development with an additional full access driveway 
on US 78/SR 10 (Monroe Highway) across from Clotfelter Road. 
 

US 78/SR 10 (Monroe Highway) @ Mars Hill Road 
The intersection of US 78/SR 10 (Monroe Highway) at Mars Hill Road will be operating at an overall 
level-of-service “E” in the AM peak hour and “D” in the PM peak hour after the Phase II development is 
completed and recommended improvements therein have been implemented in scenario I. In scenario 
2, after the full project is completed, the intersection will operate at levels-of-service “D” and “C” in the 
morning and evening peak hours, respectively after the following improvements have been 
implemented.  
 

• Change the eastbound left-turn signal phasing from “Permissive” to “Protected-Permissive”. 
• Change the southbound left-turn signal phasing from “Permissive” to “Protected-Permissive”. 
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• Construct a southbound deceleration lane on Mars Hill Road. 
 

 
Site Driveway 3 (Southern) @ Mars Hill Road 

• Construct a dedicated northbound left-turn bay for entering traffic. 
• Construct a deceleration lane for right-turning movement. 

 

Site Driveway 2 (Middle) @ Mars Hill Road 
• Construct a left-turn lane for entering traffic. 

 
Site Driveway 4 and 5 (Right-in/right-outs) @ US 78 (Monroe Highway) 

• Construct deceleration lanes for entering traffic on both driveways. 
 
US 78/SR 10 (Monroe Highway) @ Clotfelter Road/Full-Access Site Driveway # 6 

• Construct a westbound deceleration lane for entering right-turning movement. 
• It is recommended to install a traffic signal if signal warrants are met.  The intersection will 

potentially meet signal warrants for installation of a traffic signal after the development is 
completed.  Signal warrants will be even stronger when the neighboring land (which will be 
sharing the driveway) is also developed.   
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File Name : 20180315
Site Code : 20180315
Start Date : 12/4/2018
Page No : 1

TMC Data
US 78/SR 10 (Monroe Hwy) @
Mars Hill Rd
7-9 am | 4-6 pm

Groups Printed- Cars, Trucks & Buses

Mars Hill Road
Northbound

Mars Hill Road
Southbound

US 78/SR 10 (Monroe
Hwy)

Eastbound

US 78/SR 10 (Monroe
Hwy)

Westbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

07:00 AM 20 2 11 33 5 8 2 15 9 218 36 263 38 123 6 167 478
07:15 AM 39 5 26 70 9 15 1 25 16 275 72 363 41 166 16 223 681
07:30 AM 42 4 28 74 5 27 4 36 23 351 148 522 42 202 8 252 884
07:45 AM 63 12 31 106 17 17 4 38 11 389 94 494 40 196 7 243 881

Total 164 23 96 283 36 67 11 114 59 1233 350 1642 161 687 37 885 2924

08:00 AM 54 4 26 84 6 22 3 31 12 334 73 419 36 173 7 216 750
08:15 AM 18 3 18 39 5 5 5 15 4 292 44 340 34 161 6 201 595
08:30 AM 36 3 13 52 5 7 2 14 5 268 45 318 31 134 7 172 556
08:45 AM 18 5 9 32 2 6 2 10 3 245 43 291 29 128 7 164 497

Total 126 15 66 207 18 40 12 70 24 1139 205 1368 130 596 27 753 2398

*** BREAK ***

04:00 PM 68 8 28 104 6 10 2 18 2 188 39 229 28 267 3 298 649
04:15 PM 56 12 32 100 5 12 1 18 3 203 43 249 32 286 5 323 690
04:30 PM 39 14 29 82 4 9 3 16 2 212 35 249 37 299 4 340 687
04:45 PM 42 13 27 82 6 13 2 21 1 200 41 242 39 342 3 384 729

Total 205 47 116 368 21 44 8 73 8 803 158 969 136 1194 15 1345 2755

05:00 PM 38 11 31 80 7 12 2 21 2 204 34 240 41 391 2 434 775
05:15 PM 35 10 25 70 5 8 4 17 4 225 36 265 38 424 5 467 819
05:30 PM 33 9 33 75 6 11 2 19 2 241 33 276 36 421 3 460 830
05:45 PM 29 12 29 70 4 9 3 16 3 224 29 256 33 382 2 417 759

Total 135 42 118 295 22 40 11 73 11 894 132 1037 148 1618 12 1778 3183

Grand Total 630 127 396 1153 97 191 42 330 102 4069 845 5016 575 4095 91 4761 11260
Apprch % 54.6 11 34.3  29.4 57.9 12.7  2 81.1 16.8  12.1 86 1.9   

Total % 5.6 1.1 3.5 10.2 0.9 1.7 0.4 2.9 0.9 36.1 7.5 44.5 5.1 36.4 0.8 42.3

A&R Engineering, Inc.
2160 Kingston Court, Suite O

Marietta, GA 30067



File Name : 20180315
Site Code : 20180315
Start Date : 12/4/2018
Page No : 2

TMC Data
US 78/SR 10 (Monroe Hwy) @
Mars Hill Rd
7-9 am | 4-6 pm

Mars Hill Road
Northbound

Mars Hill Road
Southbound

US 78/SR 10 (Monroe
Hwy)

Eastbound

US 78/SR 10 (Monroe
Hwy)

Westbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 39 5 26 70 9 15 1 25 16 275 72 363 41 166 16 223 681
07:30 AM 42 4 28 74 5 27 4 36 23 351 148 522 42 202 8 252 884
07:45 AM 63 12 31 106 17 17 4 38 11 389 94 494 40 196 7 243 881
08:00 AM 54 4 26 84 6 22 3 31 12 334 73 419 36 173 7 216 750

Total Volume 198 25 111 334 37 81 12 130 62 1349 387 1798 159 737 38 934 3196
% App. Total 59.3 7.5 33.2  28.5 62.3 9.2  3.4 75 21.5  17 78.9 4.1   

PHF .786 .521 .895 .788 .544 .750 .750 .855 .674 .867 .654 .861 .946 .912 .594 .927 .904
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File Name : 20180315
Site Code : 20180315
Start Date : 12/4/2018
Page No : 3

TMC Data
US 78/SR 10 (Monroe Hwy) @
Mars Hill Rd
7-9 am | 4-6 pm

Mars Hill Road
Northbound

Mars Hill Road
Southbound

US 78/SR 10 (Monroe
Hwy)

Eastbound

US 78/SR 10 (Monroe
Hwy)

Westbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 38 11 31 80 7 12 2 21 2 204 34 240 41 391 2 434 775
05:15 PM 35 10 25 70 5 8 4 17 4 225 36 265 38 424 5 467 819
05:30 PM 33 9 33 75 6 11 2 19 2 241 33 276 36 421 3 460 830
05:45 PM 29 12 29 70 4 9 3 16 3 224 29 256 33 382 2 417 759

Total Volume 135 42 118 295 22 40 11 73 11 894 132 1037 148 1618 12 1778 3183
% App. Total 45.8 14.2 40  30.1 54.8 15.1  1.1 86.2 12.7  8.3 91 0.7   

PHF .888 .875 .894 .922 .786 .833 .688 .869 .688 .927 .917 .939 .902 .954 .600 .952 .959
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File Name : 20180316
Site Code : 20180316
Start Date : 12/4/2018
Page No : 1

TMC Data
US 78/SR 10 (Monroe Hwy) @
Clotfelter Rd
7-9 am | 4-6 pm

Groups Printed- Cars, Trucks & Buses

Clotfelter Rd
Northbound Southbound

US 78/SR 10 (Monroe
Hwy)

Eastbound

US 78/SR 10 (Monroe
Hwy)

Westbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

07:00 AM 2 0 16 18 0 0 0 0 0 235 11 246 9 140 0 149 413
07:15 AM 3 0 17 20 0 0 0 0 0 345 19 364 12 213 0 225 609
07:30 AM 6 0 33 39 0 0 0 0 0 452 10 462 18 217 0 235 736
07:45 AM 3 0 46 49 0 0 0 0 0 463 11 474 21 269 0 290 813

Total 14 0 112 126 0 0 0 0 0 1495 51 1546 60 839 0 899 2571

08:00 AM 1 0 33 34 0 0 0 0 0 377 13 390 33 215 0 248 672
08:15 AM 6 0 23 29 0 0 0 0 0 283 6 289 20 168 0 188 506
08:30 AM 0 0 23 23 0 0 0 0 0 277 3 280 25 153 0 178 481
08:45 AM 3 0 33 36 0 0 0 0 0 249 1 250 10 146 0 156 442

Total 10 0 112 122 0 0 0 0 0 1186 23 1209 88 682 0 770 2101

*** BREAK ***

04:00 PM 5 0 17 22 0 0 0 0 0 212 8 220 28 287 0 315 557
04:15 PM 3 0 17 20 0 0 0 0 0 232 4 236 25 305 0 330 586
04:30 PM 8 0 22 30 0 0 0 0 0 227 8 235 20 321 0 341 606
04:45 PM 6 0 19 25 0 0 0 0 0 223 8 231 21 365 0 386 642

Total 22 0 75 97 0 0 0 0 0 894 28 922 94 1278 0 1372 2391

05:00 PM 4 0 11 15 0 0 0 0 0 229 5 234 36 395 0 431 680
05:15 PM 8 0 25 33 0 0 0 0 0 240 6 246 30 433 0 463 742
05:30 PM 5 0 27 32 0 0 0 0 0 249 10 259 27 429 0 456 747
05:45 PM 2 0 23 25 0 0 0 0 0 233 10 243 37 377 0 414 682

Total 19 0 86 105 0 0 0 0 0 951 31 982 130 1634 0 1764 2851

Grand Total 65 0 385 450 0 0 0 0 0 4526 133 4659 372 4433 0 4805 9914
Apprch % 14.4 0 85.6  0 0 0  0 97.1 2.9  7.7 92.3 0   

Total % 0.7 0 3.9 4.5 0 0 0 0 0 45.7 1.3 47 3.8 44.7 0 48.5

A&R Engineering, Inc.
2160 Kingston Court, Suite O

Marietta, GA 30067



File Name : 20180316
Site Code : 20180316
Start Date : 12/4/2018
Page No : 2

TMC Data
US 78/SR 10 (Monroe Hwy) @
Clotfelter Rd
7-9 am | 4-6 pm

Clotfelter Rd
Northbound Southbound

US 78/SR 10 (Monroe
Hwy)

Eastbound

US 78/SR 10 (Monroe
Hwy)

Westbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 3 0 17 20 0 0 0 0 0 345 19 364 12 213 0 225 609
07:30 AM 6 0 33 39 0 0 0 0 0 452 10 462 18 217 0 235 736
07:45 AM 3 0 46 49 0 0 0 0 0 463 11 474 21 269 0 290 813
08:00 AM 1 0 33 34 0 0 0 0 0 377 13 390 33 215 0 248 672

Total Volume 13 0 129 142 0 0 0 0 0 1637 53 1690 84 914 0 998 2830
% App. Total 9.2 0 90.8  0 0 0  0 96.9 3.1  8.4 91.6 0   

PHF .542 .000 .701 .724 .000 .000 .000 .000 .000 .884 .697 .891 .636 .849 .000 .860 .870
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File Name : 20180316
Site Code : 20180316
Start Date : 12/4/2018
Page No : 3

TMC Data
US 78/SR 10 (Monroe Hwy) @
Clotfelter Rd
7-9 am | 4-6 pm

Clotfelter Rd
Northbound Southbound

US 78/SR 10 (Monroe
Hwy)

Eastbound

US 78/SR 10 (Monroe
Hwy)

Westbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 4 0 11 15 0 0 0 0 0 229 5 234 36 395 0 431 680
05:15 PM 8 0 25 33 0 0 0 0 0 240 6 246 30 433 0 463 742
05:30 PM 5 0 27 32 0 0 0 0 0 249 10 259 27 429 0 456 747
05:45 PM 2 0 23 25 0 0 0 0 0 233 10 243 37 377 0 414 682

Total Volume 19 0 86 105 0 0 0 0 0 951 31 982 130 1634 0 1764 2851
% App. Total 18.1 0 81.9  0 0 0  0 96.8 3.2  7.4 92.6 0   

PHF .594 .000 .796 .795 .000 .000 .000 .000 .000 .955 .775 .948 .878 .943 .000 .952 .954
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Timings Existing AM
1: Mars Hill Rd & US 78/SR 10 (Monroe Hwy) 02/20/2020

  12/16/2018 Baseline Synchro 9 Report
Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 62 1349 387 159 737 38 198 25 111 37 81
Future Volume (vph) 62 1349 387 159 737 38 198 25 111 37 81
Lane Group Flow (vph) 93 1551 595 167 810 64 251 48 123 69 124
Turn Type Perm NA Perm pm+pt NA Perm pm+pt NA Perm Perm NA
Protected Phases 2 1 6 3 8 4
Permitted Phases 2 2 6 6 8 8 4
Detector Phase 2 2 2 1 6 6 3 8 8 4 4
Switch Phase
Minimum Initial (s) 15.0 15.0 15.0 5.0 15.0 15.0 5.0 6.0 6.0 6.0 6.0
Minimum Split (s) 36.5 36.5 36.5 15.0 29.5 29.5 15.0 57.5 57.5 55.5 55.5
Total Split (s) 59.0 59.0 59.0 15.0 74.0 74.0 27.0 86.0 86.0 59.0 59.0
Total Split (%) 36.9% 36.9% 36.9% 9.4% 46.3% 46.3% 16.9% 53.8% 53.8% 36.9% 36.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag Lag Lag Lag Lead Lead Lag Lag
Lead-Lag Optimize?
Recall Mode C-Min C-Min C-Min None C-Min C-Min None None None None None
v/c Ratio 0.25 0.76 0.59 0.91 0.34 0.06 0.80 0.10 0.24 0.51 0.67
Control Delay 20.7 30.0 15.4 73.7 12.5 3.4 68.9 43.0 7.4 80.7 83.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.7 30.0 15.4 73.7 12.5 3.4 68.9 43.0 7.4 80.7 83.2
Queue Length 50th (ft) 48 635 229 90 184 3 226 38 0 70 122
Queue Length 95th (ft) 66 750 173 #250 248 7 259 40 50 70 153
Internal Link Dist (ft) 1727 871 601 583
Turn Bay Length (ft) 475 222 450 155 95 60 60
Base Capacity (vph) 369 2028 1011 183 2360 1074 320 937 857 452 614
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.25 0.76 0.59 0.91 0.34 0.06 0.78 0.05 0.14 0.15 0.20

Intersection Summary
Cycle Length: 160
Actuated Cycle Length: 160
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     1: Mars Hill Rd & US 78/SR 10 (Monroe Hwy)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 62 1349 387 159 737 38 198 25 111 37 81 12
Future Volume (veh/h) 62 1349 387 159 737 38 198 25 111 37 81 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 93 1551 595 167 810 64 251 48 123 69 108 16
Peak Hour Factor 0.67 0.87 0.65 0.95 0.91 0.59 0.79 0.52 0.90 0.54 0.75 0.75
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 416 2111 941 188 2414 1077 305 471 400 146 133 20
Arrive On Green 0.59 0.59 0.59 0.05 0.68 0.68 0.13 0.25 0.25 0.08 0.08 0.08
Sat Flow, veh/h 634 3554 1585 1781 3554 1585 1781 1870 1585 1214 1592 236
Grp Volume(v), veh/h 93 1551 595 167 810 64 251 48 123 69 0 124
Grp Sat Flow(s),veh/h/ln 634 1777 1585 1781 1777 1585 1781 1870 1585 1214 0 1828
Q Serve(g_s), s 11.4 50.3 39.0 6.1 15.2 2.2 20.2 3.2 10.1 8.8 0.0 10.7
Cycle Q Clear(g_c), s 12.9 50.3 39.0 6.1 15.2 2.2 20.2 3.2 10.1 8.8 0.0 10.7
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.13
Lane Grp Cap(c), veh/h 416 2111 941 188 2414 1077 305 471 400 146 0 152
V/C Ratio(X) 0.22 0.73 0.63 0.89 0.34 0.06 0.82 0.10 0.31 0.47 0.00 0.81
Avail Cap(c_a), veh/h 416 2111 941 203 2414 1077 305 941 797 451 0 611
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 16.2 23.4 21.1 34.3 10.7 8.6 55.8 45.9 48.5 71.3 0.0 72.1
Incr Delay (d2), s/veh 1.2 2.3 3.2 33.4 0.4 0.1 16.3 0.1 0.4 2.4 0.0 10.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln 3.1 27.3 21.4 9.4 9.4 1.3 15.8 2.7 7.3 5.1 0.0 9.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 17.4 25.7 24.3 67.7 11.0 8.7 72.1 46.0 48.9 73.6 0.0 82.1
LnGrp LOS B C C E B A E D D E A F
Approach Vol, veh/h 2239 1041 422 193
Approach Delay, s/veh 25.0 20.0 62.4 79.1
Approach LOS C B E E

Timer - Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 13.6 100.5 27.0 18.8 114.2 45.8
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 9.5 53.5 21.5 53.5 68.5 80.5
Max Q Clear Time (g_c+I1), s 8.1 52.3 22.2 12.7 17.2 12.1
Green Ext Time (p_c), s 0.1 1.2 0.0 0.7 31.9 0.6

Intersection Summary
HCM 6th Ctrl Delay 30.4
HCM 6th LOS C



HCM 6th TWSC Existing AM
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Intersection
Int Delay, s/veh 9.5

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1637 53 84 914 13 129
Future Vol, veh/h 1637 53 84 914 13 129
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 385 - 0 -
Veh in Median Storage, # 0 - - 0 1 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 88 70 64 85 54 70
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1860 76 131 1075 24 184
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1936 0 2698 968
          Stage 1 - - - - 1898 -
          Stage 2 - - - - 800 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 300 - ~ 17 254
          Stage 1 - - - - 103 -
          Stage 2 - - - - 403 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 300 - ~ 10 254
Mov Cap-2 Maneuver - - - - 69 -
          Stage 1 - - - - 103 -
          Stage 2 - - - - 227 -
 

Approach EB WB NB
HCM Control Delay, s 0 2.8 136.4
HCM LOS F
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 194 - - 300 -
HCM Lane V/C Ratio 1.074 - - 0.438 -
HCM Control Delay (s) 136.4 - - 26 -
HCM Lane LOS F - - D -
HCM 95th %tile Q(veh) 9.8 - - 2.1 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 11 894 132 148 1618 12 135 42 118 22 40
Future Volume (vph) 11 894 132 148 1618 12 135 42 118 22 40
Lane Group Flow (vph) 16 961 143 164 1703 20 152 48 133 28 64
Turn Type Perm NA Perm pm+pt NA Perm pm+pt NA Perm Perm NA
Protected Phases 2 1 6 3 8 4
Permitted Phases 2 2 6 6 8 8 4
Detector Phase 2 2 2 1 6 6 3 8 8 4 4
Switch Phase
Minimum Initial (s) 15.0 15.0 15.0 5.0 15.0 15.0 5.0 6.0 6.0 6.0 6.0
Minimum Split (s) 36.5 36.5 36.5 15.0 29.5 29.5 15.0 57.5 57.5 55.5 55.5
Total Split (s) 69.0 69.0 69.0 15.0 84.0 84.0 20.5 76.0 76.0 55.5 55.5
Total Split (%) 43.1% 43.1% 43.1% 9.4% 52.5% 52.5% 12.8% 47.5% 47.5% 34.7% 34.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag Lag Lag Lag Lead Lead Lag Lag
Lead-Lag Optimize?
Recall Mode C-Min C-Min C-Min None C-Min C-Min None None None None None
v/c Ratio 0.11 0.41 0.13 0.40 0.64 0.02 0.66 0.15 0.34 0.33 0.52
Control Delay 14.4 13.8 4.0 8.9 11.4 0.0 72.5 53.9 10.1 80.2 73.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.4 13.8 4.0 8.9 11.4 0.0 72.5 53.9 10.1 80.2 73.4
Queue Length 50th (ft) 6 244 14 45 428 0 142 42 0 29 55
Queue Length 95th (ft) 14 314 44 77 551 0 209 78 56 56 96
Internal Link Dist (ft) 1727 871 601 583
Turn Bay Length (ft) 475 222 450 155 95 60 60
Base Capacity (vph) 142 2356 1088 418 2678 1211 234 820 771 422 567
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.11 0.41 0.13 0.39 0.64 0.02 0.65 0.06 0.17 0.07 0.11

Intersection Summary
Cycle Length: 160
Actuated Cycle Length: 160
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated

Splits and Phases:     1: Mars Hill Rd & US 78/SR 10 (Monroe Hwy)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 11 894 132 148 1618 12 135 42 118 22 40 11
Future Volume (veh/h) 11 894 132 148 1618 12 135 42 118 22 40 11
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 16 961 143 164 1703 20 152 48 133 28 48 16
Peak Hour Factor 0.69 0.93 0.92 0.90 0.95 0.60 0.89 0.88 0.89 0.79 0.83 0.69
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 195 2421 1080 404 2686 1198 227 328 278 105 67 22
Arrive On Green 0.68 0.68 0.68 0.04 0.76 0.76 0.09 0.18 0.18 0.05 0.05 0.05
Sat Flow, veh/h 282 3554 1585 1781 3554 1585 1781 1870 1585 1203 1342 447
Grp Volume(v), veh/h 16 961 143 164 1703 20 152 48 133 28 0 64
Grp Sat Flow(s),veh/h/ln 282 1777 1585 1781 1777 1585 1781 1870 1585 1203 0 1790
Q Serve(g_s), s 4.5 18.9 5.1 4.3 36.0 0.5 12.6 3.5 12.1 3.6 0.0 5.6
Cycle Q Clear(g_c), s 28.5 18.9 5.1 4.3 36.0 0.5 12.6 3.5 12.1 3.6 0.0 5.6
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.25
Lane Grp Cap(c), veh/h 195 2421 1080 404 2686 1198 227 328 278 105 0 89
V/C Ratio(X) 0.08 0.40 0.13 0.41 0.63 0.02 0.67 0.15 0.48 0.27 0.00 0.72
Avail Cap(c_a), veh/h 195 2421 1080 438 2686 1198 231 824 698 421 0 559
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 18.6 11.1 8.9 8.2 9.2 4.8 62.9 55.8 59.4 74.0 0.0 74.9
Incr Delay (d2), s/veh 0.8 0.5 0.3 0.7 1.2 0.0 7.1 0.2 1.3 1.4 0.0 10.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln 0.6 11.2 3.3 2.7 17.2 0.3 10.2 3.0 8.6 2.1 0.0 5.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 19.5 11.6 9.2 8.9 10.3 4.9 70.0 56.0 60.7 75.3 0.0 85.4
LnGrp LOS B B A A B A E E E E A F
Approach Vol, veh/h 1120 1887 333 92
Approach Delay, s/veh 11.4 10.1 64.2 82.3
Approach LOS B B E F

Timer - Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 11.9 114.5 20.1 13.4 126.4 33.6
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 9.5 63.5 15.0 50.0 78.5 70.5
Max Q Clear Time (g_c+I1), s 6.3 30.5 14.6 7.6 38.0 14.1
Green Ext Time (p_c), s 0.1 27.0 0.0 0.3 39.6 0.7

Intersection Summary
HCM 6th Ctrl Delay 17.7
HCM 6th LOS B
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Intersection
Int Delay, s/veh 1.8

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 951 31 130 1634 19 86
Future Vol, veh/h 951 31 130 1634 19 86
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 385 - 0 -
Veh in Median Storage, # 0 - - 0 1 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 95 78 88 94 59 80
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1001 40 148 1738 32 108
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1041 0 2186 521
          Stage 1 - - - - 1021 -
          Stage 2 - - - - 1165 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 664 - 39 500
          Stage 1 - - - - 309 -
          Stage 2 - - - - 259 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 664 - ~ 30 500
Mov Cap-2 Maneuver - - - - 124 -
          Stage 1 - - - - 309 -
          Stage 2 - - - - 201 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.9 27.9
HCM LOS D
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 294 - - 664 -
HCM Lane V/C Ratio 0.475 - - 0.222 -
HCM Control Delay (s) 27.9 - - 12 -
HCM Lane LOS D - - B -
HCM 95th %tile Q(veh) 2.4 - - 0.8 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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LEFT TURN LANE ANALYSIS 
per AASHTO standards 

 
The following left turn lane analyses were used to determine the need for dedicated turn bays at the 
proposed site driveway locations that are not located on State Routes. 

7.3 Methodology 
M.D. Harmelink utilized a probabilistic model to establish left turn lane warrants for two-lane and four-
lane highways at unsignalized T-intersections. These warrants are the basis for AASHTO guidelines for 
justifying a left-turn lane at an unsignalized intersection. The warrants developed are in the form of sets 
of different volume combinations, specifically, the advancing volume, the percentage of left-turns in the 
advancing volume, and the opposing volume. These warrants are based on maximum allowable 
probabilities that one or more through vehicles are present in the queue formed by the left-turning 
vehicles that is waiting for a suitable gap. The warrants, as summarized by AASHTO, were developed for 
the approach speeds of 40, 50 and 60 mph and left turn volumes that are 5%, 10%, 20%, and 30% of the 
advancing stream. 
 

AASHTO Thresholds (Exhibit 9-75, pg 685), 40 MPH 
Opposing 
Volumes 

Advancing Volumes (by left turn %) 
5% 10.0% 20.0% 30.0% 

100 720 515 390 340 
200 640 470 350 305 
400 510 380 275 245 
600 410 305 225 200 
800 330 240 180 160 

 
An interpolation of the thresholds is needed for other volumes and percentages that are not in the 
AASHTO table for left turn percentages that are not represented in the table.  

7.4 Results 
A graphic of the peak hour turning movements for the site, as they relate to the AASHTO criteria are 
provided in the following figures. 
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Figure 1 – AASHTO Left Turn Lane Guidelines: Mars Hill Rd @ Site Drwy 1 (N) Scenario 1 & 2 

 

 
Figure 2 – AASHTO Left Turn Lane Guidelines: Mars Hill Rd @ Drwy 2 (M) – Scenario1 Phase II 
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Figure 3 – AASHTO Left Turn Lane Guidelines: Mars Hill Rd @ Drwy 2 (M) Scenario 1 Phase I 

 
       

 
Figure 4 – AASHTO Left Turn Lane Guidelines: Mars Hill Rd @ Site Drwy 2 (M) -  Scenario 2 
 



 

AASHTO Left Turn Lane Analysis  Page 4 of 5 
 

 
Figure 5 – AASHTO Left Turn Lane Guidelines: Mars Hill Rd @ Drwy 3 (S) – Scenario1 Phase II 

 

 
Figure 6 – AASHTO Left Turn Lane Guidelines: Mars Hill Rd @ Drwy 3 (S) Scenario 1 Phase I 
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Figure 7 – AASHTO Left Turn Lane Guidelines: Mars Hill Rd @ Site Drwy 3 (S) -  Scenario 2 

 
 

7.5 Findings 
The results of the analysis show that a left-turn lane is required at Site Driveway 2 (middle) and Site 
Driveway 3 (south) only in Scenario 1 Phase II. 
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RIGHT TURN LANE ANALYSIS 
per NCHRP 457 guidelines 

 
The following right turn lane analyses were used to determine the need for dedicated turn bays at the 
proposed site driveway locations that are not located on State Routes. 

7.6 Methodology 
Guidelines for determining when to provide a right-turn bay on the major road of a two-way stop-
controlled intersection are provided in Hasan, T. and Stokes, R.W. "Guidelines for Right-Turn Treatments 
at Unsignalized Intersections and Driveways on Rural Highways" (Transportation Research Record 1579). 
These guidelines were based on an evaluation of the operating and collisions costs associated with the 
right turn maneuver relative to the cost of construction. The operating costs included those of road-user 
fuel and delay. Separate guidelines were developed for two-lane and four-lane roadways, which are 
found in the NCHRP Report 457 “Evaluating Intersection Improvements: An Engineering Study Guide”.  

7.7 Results 
An evaluation of site traffic in relation to these guidelines is shown graphically in the following figures.  
 

 
Figure 1 – NCHRP 457 Right Turn Lane Guidelines: Mars Hill Rd @ Site Drwy 1 (N) 
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Figure 2 – NCHRP 457 Right Turn Lane Guidelines: Mars Hill Rd @ Site Drwy 2 (M) 

 

 
Figure 3 – NCHRP 457 Right Turn Lane Guidelines: Mars Hill Rd @ Site Drwy 3 (S) 

7.8  Findings 
The low volumes and speeds on the roadway would lessen the need for deceleration outside of the 
through lane. Therefore, unless stopping sight distance (430 feet for 45 mph) is obstructed on the 
southbound approach, a right turn lane is not warranted on the mainline at all the three site driveways 
on Mars Hill Road using the criteria in the NCHRP Report 457. 
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RIGHT TURN LANE ANALYSIS 
per GDOT standards 

 
The following right turn lane analyses were used to determine the need for dedicated turn bays at the 
proposed site driveway locations that are located on State Routes. 
 
GDOT standards require the installation of a deceleration lane on state routes at no cost to the 
department when traffic entering the development meets or exceeds the values shown in the following 
table.  
 

GDOT Requirements For Deceleration Lanes 

Site Driveway 
Right Turn Traffic 
(% Total Entering) 

Right Turn 
Volume 

(veh/day) 

Roadway 
Speed /  
# Lanes 

GDOT 
Threshold 
(veh/day) 

Requirement 

US 78/SR 10 (Monroe Hwy) @ 
Site Drwy 4 (E. RIRO) 

20.4% 867 
55 mph /  

4-Lane 
50 Warranted 

US 78/SR 10 (Monroe Hwy) @ 
Site Drwy 5 (W. RIRO) 

31.6% 1,342 
55 mph /  

4-Lane 
50 Warranted 

 

7.9  Findings 
Based on the number of projected daily right turns the two proposed right-in/right-out driveways on US 
78/SR 10 (Monroe Highway) will meet the GDOT requirements for construction of a deceleration lane. 
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1: Mars Hill Rd & US 78/SR 10 (Monroe Hwy) 02/20/2020
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 66 1445 415 170 789 41 212 27 119 40 87
Future Volume (vph) 66 1445 415 170 789 41 212 27 119 40 87
Lane Group Flow (vph) 99 1661 638 179 867 69 268 52 132 74 133
Turn Type Perm NA Perm pm+pt NA Perm pm+pt NA Perm Perm NA
Protected Phases 2 1 6 3 8 4
Permitted Phases 2 2 6 6 8 8 4
Detector Phase 2 2 2 1 6 6 3 8 8 4 4
Switch Phase
Minimum Initial (s) 15.0 15.0 15.0 5.0 15.0 15.0 5.0 6.0 6.0 6.0 6.0
Minimum Split (s) 36.5 36.5 36.5 15.0 29.5 29.5 15.0 57.5 57.5 55.5 55.5
Total Split (s) 59.0 59.0 59.0 15.0 74.0 74.0 27.0 86.0 86.0 59.0 59.0
Total Split (%) 36.9% 36.9% 36.9% 9.4% 46.3% 46.3% 16.9% 53.8% 53.8% 36.9% 36.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag Lag Lag Lag Lead Lead Lag Lag
Lead-Lag Optimize?
Recall Mode C-Min C-Min C-Min None C-Min C-Min None None None None None
v/c Ratio 0.29 0.83 0.64 1.13 0.37 0.06 0.85 0.10 0.25 0.53 0.68
Control Delay 22.1 33.7 17.6 148.3 13.3 3.9 73.4 42.5 7.2 80.3 83.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.1 33.7 17.6 148.3 13.3 3.9 73.4 42.5 7.2 80.3 83.3
Queue Length 50th (ft) 52 728 275 ~159 204 5 242 41 0 75 131
Queue Length 95th (ft) 72 858 206 #334 275 9 275 42 51 73 162
Internal Link Dist (ft) 646 871 601 583
Turn Bay Length (ft) 475 222 450 155 95 60 60
Base Capacity (vph) 345 2005 1002 158 2337 1064 320 937 862 450 614
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.29 0.83 0.64 1.13 0.37 0.06 0.84 0.06 0.15 0.16 0.22

Intersection Summary
Cycle Length: 160
Actuated Cycle Length: 160
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     1: Mars Hill Rd & US 78/SR 10 (Monroe Hwy)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 66 1445 415 170 789 41 212 27 119 40 87 13
Future Volume (veh/h) 66 1445 415 170 789 41 212 27 119 40 87 13
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 99 1661 638 179 867 69 268 52 132 74 116 17
Peak Hour Factor 0.67 0.87 0.65 0.95 0.91 0.59 0.79 0.52 0.90 0.54 0.75 0.75
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 385 2062 920 185 2395 1068 306 481 408 151 141 21
Arrive On Green 0.58 0.58 0.58 0.06 0.67 0.67 0.13 0.26 0.26 0.09 0.09 0.09
Sat Flow, veh/h 598 3554 1585 1781 3554 1585 1781 1870 1585 1200 1595 234
Grp Volume(v), veh/h 99 1661 638 179 867 69 268 52 132 74 0 133
Grp Sat Flow(s),veh/h/ln 598 1777 1585 1781 1777 1585 1781 1870 1585 1200 0 1828
Q Serve(g_s), s 13.7 58.9 45.2 8.9 16.8 2.4 21.5 3.4 10.8 9.6 0.0 11.4
Cycle Q Clear(g_c), s 15.5 58.9 45.2 8.9 16.8 2.4 21.5 3.4 10.8 9.6 0.0 11.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.13
Lane Grp Cap(c), veh/h 385 2062 920 185 2395 1068 306 481 408 151 0 162
V/C Ratio(X) 0.26 0.81 0.69 0.97 0.36 0.06 0.88 0.11 0.32 0.49 0.00 0.82
Avail Cap(c_a), veh/h 385 2062 920 185 2395 1068 306 941 797 446 0 611
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 17.8 26.5 23.6 45.2 11.2 8.9 55.9 45.4 48.1 70.8 0.0 71.7
Incr Delay (d2), s/veh 1.6 3.5 4.3 57.0 0.4 0.1 23.7 0.1 0.5 2.4 0.0 9.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln 3.5 31.9 24.6 15.3 10.2 1.4 17.4 2.9 7.8 5.4 0.0 9.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 19.4 29.9 27.9 102.2 11.7 9.0 79.5 45.5 48.6 73.3 0.0 81.6
LnGrp LOS B C C F B A E D D E A F
Approach Vol, veh/h 2398 1115 452 207
Approach Delay, s/veh 29.0 26.0 66.6 78.6
Approach LOS C C E E

Timer - Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 15.0 98.3 27.0 19.7 113.3 46.7
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 9.5 53.5 21.5 53.5 68.5 80.5
Max Q Clear Time (g_c+I1), s 10.9 60.9 23.5 13.4 18.8 12.8
Green Ext Time (p_c), s 0.0 0.0 0.0 0.7 33.3 0.7

Intersection Summary
HCM 6th Ctrl Delay 34.7
HCM 6th LOS C
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Intersection
Int Delay, s/veh 15.9

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1754 57 90 979 14 138
Future Vol, veh/h 1754 57 90 979 14 138
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 385 - 0 -
Veh in Median Storage, # 0 - - 0 1 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 88 70 64 85 54 70
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1993 81 141 1152 26 197
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 2074 0 2892 1037
          Stage 1 - - - - 2034 -
          Stage 2 - - - - 858 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 265 - ~ 13 228
          Stage 1 - - - - 87 -
          Stage 2 - - - - 376 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 265 - ~ 6 228
Mov Cap-2 Maneuver - - - - 56 -
          Stage 1 - - - - 87 -
          Stage 2 - - - - 176 -
 

Approach EB WB NB
HCM Control Delay, s 0 3.6 235.2
HCM LOS F
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 168 - - 265 -
HCM Lane V/C Ratio 1.328 - - 0.531 -
HCM Control Delay (s) 235.2 - - 33 -
HCM Lane LOS F - - D -
HCM 95th %tile Q(veh) 13.2 - - 2.9 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 12 958 141 159 1733 13 145 45 126 24 43
Future Volume (vph) 12 958 141 159 1733 13 145 45 126 24 43
Lane Group Flow (vph) 17 1030 153 177 1824 22 163 51 142 30 69
Turn Type Perm NA Perm pm+pt NA Perm pm+pt NA Perm Perm NA
Protected Phases 2 1 6 3 8 4
Permitted Phases 2 2 6 6 8 8 4
Detector Phase 2 2 2 1 6 6 3 8 8 4 4
Switch Phase
Minimum Initial (s) 15.0 15.0 15.0 5.0 15.0 15.0 5.0 6.0 6.0 6.0 6.0
Minimum Split (s) 36.5 36.5 36.5 15.0 29.5 29.5 15.0 57.5 57.5 55.5 55.5
Total Split (s) 69.0 69.0 69.0 15.0 84.0 84.0 20.5 76.0 76.0 55.5 55.5
Total Split (%) 43.1% 43.1% 43.1% 9.4% 52.5% 52.5% 12.8% 47.5% 47.5% 34.7% 34.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag Lag Lag Lag Lead Lead Lag Lag
Lead-Lag Optimize?
Recall Mode C-Min C-Min C-Min None C-Min C-Min None None None None None
v/c Ratio 0.15 0.45 0.14 0.47 0.70 0.02 0.66 0.14 0.34 0.34 0.53
Control Delay 16.7 15.4 4.5 10.7 13.5 0.0 70.6 53.2 9.5 79.9 74.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.7 15.4 4.5 10.7 13.5 0.0 70.6 53.2 9.5 79.9 74.8
Queue Length 50th (ft) 7 271 18 49 496 0 153 45 0 31 60
Queue Length 95th (ft) 16 347 51 83 640 0 222 81 58 58 102
Internal Link Dist (ft) 646 871 601 583
Turn Bay Length (ft) 475 222 450 155 95 60 60
Base Capacity (vph) 110 2284 1058 378 2615 1184 248 820 776 421 568
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.15 0.45 0.14 0.47 0.70 0.02 0.66 0.06 0.18 0.07 0.12

Intersection Summary
Cycle Length: 160
Actuated Cycle Length: 160
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated

Splits and Phases:     1: Mars Hill Rd & US 78/SR 10 (Monroe Hwy)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 12 958 141 159 1733 13 145 45 126 24 43 12
Future Volume (veh/h) 12 958 141 159 1733 13 145 45 126 24 43 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 17 1030 153 177 1824 22 163 51 142 30 52 17
Peak Hour Factor 0.69 0.93 0.92 0.90 0.95 0.60 0.89 0.88 0.89 0.79 0.83 0.69
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 167 2392 1067 378 2668 1190 231 338 286 107 71 23
Arrive On Green 0.67 0.67 0.67 0.04 0.75 0.75 0.09 0.18 0.18 0.05 0.05 0.05
Sat Flow, veh/h 250 3554 1585 1781 3554 1585 1781 1870 1585 1190 1350 441
Grp Volume(v), veh/h 17 1030 153 177 1824 22 163 51 142 30 0 69
Grp Sat Flow(s),veh/h/ln 250 1777 1585 1781 1777 1585 1781 1870 1585 1190 0 1791
Q Serve(g_s), s 6.0 21.3 5.6 4.8 42.1 0.6 13.6 3.7 12.9 3.9 0.0 6.1
Cycle Q Clear(g_c), s 35.6 21.3 5.6 4.8 42.1 0.6 13.6 3.7 12.9 3.9 0.0 6.1
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.25
Lane Grp Cap(c), veh/h 167 2392 1067 378 2668 1190 231 338 286 107 0 94
V/C Ratio(X) 0.10 0.43 0.14 0.47 0.68 0.02 0.70 0.15 0.50 0.28 0.00 0.73
Avail Cap(c_a), veh/h 167 2392 1067 406 2668 1190 231 824 698 417 0 560
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 22.5 12.0 9.5 9.3 10.2 5.0 62.6 55.2 59.0 73.7 0.0 74.7
Incr Delay (d2), s/veh 1.2 0.6 0.3 0.9 1.4 0.0 9.3 0.2 1.3 1.4 0.0 10.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln 0.7 12.4 3.6 3.0 19.9 0.3 11.0 3.2 9.1 2.2 0.0 5.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 23.7 12.6 9.7 10.2 11.7 5.1 71.9 55.4 60.3 75.1 0.0 85.2
LnGrp LOS C B A B B A E E E E A F
Approach Vol, veh/h 1200 2023 356 99
Approach Delay, s/veh 12.4 11.5 64.9 82.1
Approach LOS B B E F

Timer - Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 12.4 113.2 20.5 13.9 125.6 34.4
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 9.5 63.5 15.0 50.0 78.5 70.5
Max Q Clear Time (g_c+I1), s 6.8 37.6 15.6 8.1 44.1 14.9
Green Ext Time (p_c), s 0.1 22.6 0.0 0.3 34.0 0.7

Intersection Summary
HCM 6th Ctrl Delay 18.8
HCM 6th LOS B
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Intersection
Int Delay, s/veh 2.2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1019 33 139 1750 20 92
Future Vol, veh/h 1019 33 139 1750 20 92
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 385 - 0 -
Veh in Median Storage, # 0 - - 0 1 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 95 78 88 94 59 80
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1073 42 158 1862 34 115
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1115 0 2341 558
          Stage 1 - - - - 1094 -
          Stage 2 - - - - 1247 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 622 - ~ 30 473
          Stage 1 - - - - 282 -
          Stage 2 - - - - 234 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 622 - ~ 22 473
Mov Cap-2 Maneuver - - - - 108 -
          Stage 1 - - - - 282 -
          Stage 2 - - - - 175 -
 

Approach EB WB NB
HCM Control Delay, s 0 1 34.2
HCM LOS D
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 267 - - 622 -
HCM Lane V/C Ratio 0.558 - - 0.254 -
HCM Control Delay (s) 34.2 - - 12.7 -
HCM Lane LOS D - - B -
HCM 95th %tile Q(veh) 3.1 - - 1 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 99 166 1303 401 165 814 52 219 36 115 195 108
Future Volume (vph) 99 166 1303 401 165 814 52 219 36 115 195 108
Lane Group Flow (vph) 0 288 1416 436 179 885 57 238 39 125 212 117
Turn Type Perm Perm NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA
Protected Phases 2 1 6 3 8 7 4
Permitted Phases 2 2 2 6 6 8 8 4
Detector Phase 2 2 2 2 1 6 6 3 8 8 7 4
Switch Phase
Minimum Initial (s) 15.0 15.0 15.0 15.0 5.0 15.0 15.0 5.0 6.0 6.0 5.0 6.0
Minimum Split (s) 36.5 36.5 36.5 36.5 15.0 29.5 29.5 15.0 57.5 57.5 15.0 55.5
Total Split (s) 72.5 72.5 72.5 72.5 15.0 87.5 87.5 17.0 57.5 57.5 15.0 55.5
Total Split (%) 45.3% 45.3% 45.3% 45.3% 9.4% 54.7% 54.7% 10.6% 35.9% 35.9% 9.4% 34.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag Lag Lag Lag Lag Lead Lead Lag Lag Lead Lag
Lead-Lag Optimize?
Recall Mode C-Min C-Min C-Min C-Min None C-Min C-Min None None None None None
v/c Ratio 0.76 0.63 0.40 0.72 0.34 0.05 1.11 0.19 0.44 0.90 0.65
Control Delay 37.2 19.9 7.9 26.4 8.6 1.9 149.2 65.2 14.4 98.1 85.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.2 19.9 7.9 26.4 8.6 1.9 149.2 65.2 14.4 98.1 85.7
Queue Length 50th (ft) 203 453 94 52 162 1 ~261 38 0 203 120
Queue Length 95th (ft) #431 579 179 #105 222 15 #309 75 63 #292 185
Internal Link Dist (ft) 413 871 601 256
Turn Bay Length (ft) 222 450 155 95 60 60
Base Capacity (vph) 379 2245 1086 249 2576 1167 214 605 598 236 582
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.76 0.63 0.40 0.72 0.34 0.05 1.11 0.06 0.21 0.90 0.20

Intersection Summary
Cycle Length: 160
Actuated Cycle Length: 160
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     1: Mars Hill Rd & US 78/SR 10 (Monroe Hwy)
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Lane Group SBR
Lane Configurations
Traffic Volume (vph) 30
Future Volume (vph) 30
Lane Group Flow (vph) 33
Turn Type Perm
Protected Phases
Permitted Phases 4
Detector Phase 4
Switch Phase
Minimum Initial (s) 6.0
Minimum Split (s) 55.5
Total Split (s) 55.5
Total Split (%) 34.7%
Yellow Time (s) 3.5
All-Red Time (s) 2.0
Lost Time Adjust (s) 0.0
Total Lost Time (s) 5.5
Lead/Lag Lag
Lead-Lag Optimize?
Recall Mode None
v/c Ratio 0.14
Control Delay 1.2
Queue Delay 0.0
Total Delay 1.2
Queue Length 50th (ft) 0
Queue Length 95th (ft) 0
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph) 557
Starvation Cap Reductn 0
Spillback Cap Reductn 0
Storage Cap Reductn 0
Reduced v/c Ratio 0.06

Intersection Summary
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Movement EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 99 166 1303 401 165 814 52 219 36 115 195 108
Future Volume (veh/h) 99 166 1303 401 165 814 52 219 36 115 195 108
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 180 1416 436 179 885 57 238 39 125 212 117
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 437 2363 1054 234 2643 1179 198 176 149 242 152
Arrive On Green 0.66 0.66 0.66 0.04 0.74 0.74 0.07 0.09 0.09 0.06 0.08
Sat Flow, veh/h 595 3554 1585 1781 3554 1585 1781 1870 1585 1781 1870
Grp Volume(v), veh/h 180 1416 436 179 885 57 238 39 125 212 117
Grp Sat Flow(s),veh/h/ln 595 1777 1585 1781 1777 1585 1781 1870 1585 1781 1870
Q Serve(g_s), s 23.7 35.5 20.3 5.0 13.6 1.5 11.5 3.1 12.4 9.5 9.8
Cycle Q Clear(g_c), s 24.7 35.5 20.3 5.0 13.6 1.5 11.5 3.1 12.4 9.5 9.8
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 437 2363 1054 234 2643 1179 198 176 149 242 152
V/C Ratio(X) 0.41 0.60 0.41 0.76 0.33 0.05 1.20 0.22 0.84 0.88 0.77
Avail Cap(c_a), veh/h 437 2363 1054 261 2643 1179 198 608 515 242 584
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 13.4 14.9 12.4 21.8 7.0 5.5 67.7 67.1 71.3 68.6 72.0
Incr Delay (d2), s/veh 2.9 1.1 1.2 11.4 0.3 0.1 129.4 0.6 11.8 28.3 7.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln 5.8 19.2 11.9 8.5 7.9 0.9 15.6 2.7 9.4 9.8 8.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 16.2 16.1 13.6 33.2 7.3 5.5 197.1 67.7 83.1 96.8 79.9
LnGrp LOS B B B C A A F E F F E
Approach Vol, veh/h 2032 1121 402 362
Approach Delay, s/veh 15.5 11.4 149.1 88.9
Approach LOS B B F F

Timer - Assigned Phs 1 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 12.6 111.9 17.0 18.5 124.5 15.0 20.5
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 9.5 67.0 11.5 50.0 82.0 9.5 52.0
Max Q Clear Time (g_c+I1), s 7.0 37.5 13.5 11.8 15.6 11.5 14.4
Green Ext Time (p_c), s 0.1 28.9 0.0 0.5 41.1 0.0 0.6

Intersection Summary
HCM 6th Ctrl Delay 34.8
HCM 6th LOS C

Notes
User approved ignoring U-Turning movement.
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Movement SBR
Lane Configurations
Traffic Volume (veh/h) 30
Future Volume (veh/h) 30
Initial Q (Qb), veh 0
Ped-Bike Adj(A_pbT) 1.00
Parking Bus, Adj 1.00
Work Zone On Approach
Adj Sat Flow, veh/h/ln 1870
Adj Flow Rate, veh/h 33
Peak Hour Factor 0.92
Percent Heavy Veh, % 2
Cap, veh/h 129
Arrive On Green 0.08
Sat Flow, veh/h 1585
Grp Volume(v), veh/h 33
Grp Sat Flow(s),veh/h/ln 1585
Q Serve(g_s), s 3.1
Cycle Q Clear(g_c), s 3.1
Prop In Lane 1.00
Lane Grp Cap(c), veh/h 129
V/C Ratio(X) 0.26
Avail Cap(c_a), veh/h 495
HCM Platoon Ratio 1.00
Upstream Filter(I) 1.00
Uniform Delay (d), s/veh 68.9
Incr Delay (d2), s/veh 1.0
Initial Q Delay(d3),s/veh 0.0
%ile BackOfQ(95%),veh/ln 2.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 70.0
LnGrp LOS E
Approach Vol, veh/h
Approach Delay, s/veh
Approach LOS

Timer - Assigned Phs
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Intersection
Int Delay, s/veh 5.8

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1742 55 148 994 13 147
Future Vol, veh/h 1742 55 148 994 13 147
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 385 - 0 -
Veh in Median Storage, # 0 - - 0 1 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1893 60 161 1080 14 160
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1953 0 2785 977
          Stage 1 - - - - 1923 -
          Stage 2 - - - - 862 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 295 - 15 250
          Stage 1 - - - - 100 -
          Stage 2 - - - - 374 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 295 - ~ 7 250
Mov Cap-2 Maneuver - - - - 60 -
          Stage 1 - - - - 100 -
          Stage 2 - - - - 170 -
 

Approach EB WB NB
HCM Control Delay, s 0 4 83.7
HCM LOS F
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 199 - - 295 -
HCM Lane V/C Ratio 0.874 - - 0.545 -
HCM Control Delay (s) 83.7 - - 30.9 -
HCM Lane LOS F - - D -
HCM 95th %tile Q(veh) 6.7 - - 3 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 0.4

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 1969 1094 122 0 84
Future Vol, veh/h 0 1969 1094 122 0 84
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - Free - Yield
Storage Length - - - 250 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 2140 1189 133 0 91
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 595
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.94
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.32
Pot Cap-1 Maneuver 0 - - 0 0 447
          Stage 1 0 - - 0 0 -
          Stage 2 0 - - 0 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - 447
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 15.1
HCM LOS C
 

Minor Lane/Major Mvmt EBT WBT SBLn1
Capacity (veh/h) - - 447
HCM Lane V/C Ratio - - 0.204
HCM Control Delay (s) - - 15.1
HCM Lane LOS - - C
HCM 95th %tile Q(veh) - - 0.8
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Intersection
Int Delay, s/veh 2.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 6 82 43 135 141 6
Future Vol, veh/h 6 82 43 135 141 6
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 75 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 52 75 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 7 89 47 260 188 7
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 546 192 195 0 - 0
          Stage 1 192 - - - - -
          Stage 2 354 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 499 850 1378 - - -
          Stage 1 841 - - - - -
          Stage 2 710 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 482 850 1378 - - -
Mov Cap-2 Maneuver 482 - - - - -
          Stage 1 812 - - - - -
          Stage 2 710 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.1 1.2 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1378 - 808 - -
HCM Lane V/C Ratio 0.034 - 0.118 - -
HCM Control Delay (s) 7.7 - 10.1 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0.1 - 0.4 - -
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Intersection
Int Delay, s/veh 3.1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 16 126 90 162 208 16
Future Vol, veh/h 16 126 90 162 208 16
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 75 - - 75
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 52 75 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 17 137 98 312 277 17
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 785 277 294 0 - 0
          Stage 1 277 - - - - -
          Stage 2 508 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 361 762 1268 - - -
          Stage 1 770 - - - - -
          Stage 2 604 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 333 762 1268 - - -
Mov Cap-2 Maneuver 333 - - - - -
          Stage 1 711 - - - - -
          Stage 2 604 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 12 1.9 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1268 - 665 - -
HCM Lane V/C Ratio 0.077 - 0.232 - -
HCM Control Delay (s) 8.1 - 12 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0.2 - 0.9 - -
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Intersection
Int Delay, s/veh 0.4

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 1969 972 122 0 84
Future Vol, veh/h 0 1969 972 122 0 84
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - Free - Yield
Storage Length 5 - - 250 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 87 91 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 2263 1068 133 0 91
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 534
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.94
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.32
Pot Cap-1 Maneuver 0 - - 0 0 491
          Stage 1 0 - - 0 0 -
          Stage 2 0 - - 0 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - 491
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 14
HCM LOS B
 

Minor Lane/Major Mvmt EBT WBT SBLn1
Capacity (veh/h) - - 491
HCM Lane V/C Ratio - - 0.186
HCM Control Delay (s) - - 14
HCM Lane LOS - - B
HCM 95th %tile Q(veh) - - 0.7
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Lane Group EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 59 72 879 137 153 1722 24 153 52 122 126 63
Future Volume (vph) 59 72 879 137 153 1722 24 153 52 122 126 63
Lane Group Flow (vph) 0 168 945 149 170 1813 40 172 59 137 159 76
Turn Type Perm Perm NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA
Protected Phases 2 1 6 3 8 7 4
Permitted Phases 2 2 2 6 6 8 8 4
Detector Phase 2 2 2 2 1 6 6 3 8 8 7 4
Switch Phase
Minimum Initial (s) 15.0 15.0 15.0 15.0 5.0 15.0 15.0 5.0 6.0 6.0 5.0 6.0
Minimum Split (s) 36.5 36.5 36.5 36.5 15.0 29.5 29.5 15.0 57.5 57.5 15.0 55.5
Total Split (s) 72.5 72.5 72.5 72.5 15.0 87.5 87.5 15.0 57.5 57.5 15.0 57.5
Total Split (%) 45.3% 45.3% 45.3% 45.3% 9.4% 54.7% 54.7% 9.4% 35.9% 35.9% 9.4% 35.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag Lag Lag Lag Lag Lead Lead Lag Lag Lead Lag
Lead-Lag Optimize?
Recall Mode C-Min C-Min C-Min C-Min None C-Min C-Min None None None None None
v/c Ratio 1.37 0.40 0.14 0.40 0.67 0.03 0.89 0.43 0.56 0.78 0.55
Control Delay 233.2 12.7 3.2 8.1 11.1 0.8 103.6 79.1 18.9 87.4 85.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 233.2 12.7 3.2 8.1 11.1 0.8 103.6 79.1 18.9 87.4 85.4
Queue Length 50th (ft) ~232 220 11 42 433 0 168 60 0 154 78
Queue Length 95th (ft) #152 285 40 72 567 0 #259 106 66 195 122
Internal Link Dist (ft) 413 871 601 256
Turn Bay Length (ft) 222 450 155 95 60 60
Base Capacity (vph) 123 2379 1102 431 2700 1221 194 605 606 204 605
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.37 0.40 0.14 0.39 0.67 0.03 0.89 0.10 0.23 0.78 0.13

Intersection Summary
Cycle Length: 160
Actuated Cycle Length: 160
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     1: Mars Hill Rd & US 78/SR 10 (Monroe Hwy)



Timings Future Build 2020 PM (Sc 1 - Phase I)
1: Mars Hill Rd & US 78/SR 10 (Monroe Hwy) 02/24/2020

  12/16/2018 Baseline Synchro 10 Report
Page 2

Lane Group SBR
Lane Configurations
Traffic Volume (vph) 27
Future Volume (vph) 27
Lane Group Flow (vph) 39
Turn Type Perm
Protected Phases
Permitted Phases 4
Detector Phase 4
Switch Phase
Minimum Initial (s) 6.0
Minimum Split (s) 55.5
Total Split (s) 57.5
Total Split (%) 35.9%
Yellow Time (s) 3.5
All-Red Time (s) 2.0
Lost Time Adjust (s) 0.0
Total Lost Time (s) 5.5
Lead/Lag Lag
Lead-Lag Optimize?
Recall Mode None
v/c Ratio 0.19
Control Delay 2.1
Queue Delay 0.0
Total Delay 2.1
Queue Length 50th (ft) 0
Queue Length 95th (ft) 0
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph) 576
Starvation Cap Reductn 0
Spillback Cap Reductn 0
Storage Cap Reductn 0
Reduced v/c Ratio 0.07

Intersection Summary
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Movement EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 59 72 879 137 153 1722 24 153 52 122 126 63
Future Volume (veh/h) 59 72 879 137 153 1722 24 153 52 122 126 63
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 104 945 149 170 1813 40 172 59 137 159 76
Peak Hour Factor 0.69 0.93 0.92 0.90 0.95 0.60 0.89 0.88 0.89 0.79 0.83
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 159 2337 1043 397 2614 1166 232 191 162 237 191
Arrive On Green 0.66 0.66 0.66 0.04 0.74 0.74 0.06 0.10 0.10 0.06 0.10
Sat Flow, veh/h 249 3554 1585 1781 3554 1585 1781 1870 1585 1781 1870
Grp Volume(v), veh/h 104 945 149 170 1813 40 172 59 137 159 76
Grp Sat Flow(s),veh/h/ln 249 1777 1585 1781 1777 1585 1781 1870 1585 1781 1870
Q Serve(g_s), s 62.1 19.8 5.7 4.8 44.1 1.1 9.5 4.7 13.6 9.5 6.1
Cycle Q Clear(g_c), s 93.8 19.8 5.7 4.8 44.1 1.1 9.5 4.7 13.6 9.5 6.1
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 159 2337 1043 397 2614 1166 232 191 162 237 191
V/C Ratio(X) 0.65 0.40 0.14 0.43 0.69 0.03 0.74 0.31 0.85 0.67 0.40
Avail Cap(c_a), veh/h 159 2337 1043 426 2614 1166 232 608 515 237 608
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 40.1 12.8 10.3 9.5 11.4 5.7 64.7 66.6 70.6 63.4 67.3
Incr Delay (d2), s/veh 18.9 0.5 0.3 0.7 1.5 0.1 11.9 0.9 11.5 7.1 1.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln 7.9 11.8 3.7 3.1 21.3 0.7 5.4 4.1 10.1 3.5 5.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 59.0 13.3 10.6 10.2 13.0 5.8 76.6 67.5 82.1 70.5 68.6
LnGrp LOS E B B B B A E E F E E
Approach Vol, veh/h 1198 2023 368 274
Approach Delay, s/veh 16.9 12.6 77.2 69.5
Approach LOS B B E E

Timer - Assigned Phs 1 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 12.4 110.7 15.0 21.8 123.2 15.0 21.8
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 9.5 67.0 9.5 52.0 82.0 9.5 52.0
Max Q Clear Time (g_c+I1), s 6.8 95.8 11.5 8.1 46.1 11.5 15.6
Green Ext Time (p_c), s 0.1 0.0 0.0 0.4 35.4 0.0 0.7

Intersection Summary
HCM 6th Ctrl Delay 24.1
HCM 6th LOS C

Notes
User approved ignoring U-Turning movement.
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Movement SBR
Lane Configurations
Traffic Volume (veh/h) 27
Future Volume (veh/h) 27
Initial Q (Qb), veh 0
Ped-Bike Adj(A_pbT) 1.00
Parking Bus, Adj 1.00
Work Zone On Approach
Adj Sat Flow, veh/h/ln 1870
Adj Flow Rate, veh/h 39
Peak Hour Factor 0.69
Percent Heavy Veh, % 2
Cap, veh/h 162
Arrive On Green 0.10
Sat Flow, veh/h 1585
Grp Volume(v), veh/h 39
Grp Sat Flow(s),veh/h/ln 1585
Q Serve(g_s), s 3.6
Cycle Q Clear(g_c), s 3.6
Prop In Lane 1.00
Lane Grp Cap(c), veh/h 162
V/C Ratio(X) 0.24
Avail Cap(c_a), veh/h 515
HCM Platoon Ratio 1.00
Upstream Filter(I) 1.00
Uniform Delay (d), s/veh 66.1
Incr Delay (d2), s/veh 0.8
Initial Q Delay(d3),s/veh 0.0
%ile BackOfQ(95%),veh/ln 2.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 66.9
LnGrp LOS E
Approach Vol, veh/h
Approach Delay, s/veh
Approach LOS

Timer - Assigned Phs
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Intersection
Int Delay, s/veh 2.9

Movement EBT EBR WBU WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1028 32 18 147 1734 20 101
Future Vol, veh/h 1028 32 18 147 1734 20 101
Conflicting Peds, #/hr 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Stop Stop
RT Channelized - None - - None - None
Storage Length - - - 385 - 0 -
Veh in Median Storage, # 0 - - - 0 1 -
Grade, % 0 - - - 0 0 -
Peak Hour Factor 95 78 92 88 94 59 80
Heavy Vehicles, % 2 2 2 2 2 2 2
Mvmt Flow 1082 41 20 167 1845 34 126
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1123 1123 0 2400 562
          Stage 1 - - - - - 1103 -
          Stage 2 - - - - - 1297 -
Critical Hdwy - - 6.44 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - - 5.84 -
Critical Hdwy Stg 2 - - - - - 5.84 -
Follow-up Hdwy - - 2.52 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 277 618 - ~ 28 470
          Stage 1 - - - - - 279 -
          Stage 2 - - - - - 220 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 518 518 - ~ 18 470
Mov Cap-2 Maneuver - - - - - 93 -
          Stage 1 - - - - - 279 -
          Stage 2 - - - - - 141 -
 

Approach EB WB NB
HCM Control Delay, s 0 1.5 40.9
HCM LOS E
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 253 - - 518 -
HCM Lane V/C Ratio 0.633 - - 0.36 -
HCM Control Delay (s) 40.9 - - 15.8 -
HCM Lane LOS E - - C -
HCM 95th %tile Q(veh) 3.9 - - 1.6 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 0.7

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 1146 1817 114 0 82
Future Vol, veh/h 0 1146 1817 114 0 82
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - Free - Yield
Storage Length - - - 250 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 1246 1975 124 0 89
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 988
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.94
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.32
Pot Cap-1 Maneuver 0 - - 0 0 246
          Stage 1 0 - - 0 0 -
          Stage 2 0 - - 0 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - 246
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 27.7
HCM LOS D
 

Minor Lane/Major Mvmt EBT WBT SBLn1
Capacity (veh/h) - - 246
HCM Lane V/C Ratio - - 0.362
HCM Control Delay (s) - - 27.7
HCM Lane LOS - - D
HCM 95th %tile Q(veh) - - 1.6
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Intersection
Int Delay, s/veh 2.8

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 54 23 72 81 5
Future Vol, veh/h 5 54 23 72 81 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 75 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 88 83 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 5 59 25 82 98 5
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 233 101 103 0 - 0
          Stage 1 101 - - - - -
          Stage 2 132 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 755 954 1489 - - -
          Stage 1 923 - - - - -
          Stage 2 894 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 742 954 1489 - - -
Mov Cap-2 Maneuver 742 - - - - -
          Stage 1 907 - - - - -
          Stage 2 894 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.2 1.7 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1489 - 931 - -
HCM Lane V/C Ratio 0.017 - 0.069 - -
HCM Control Delay (s) 7.5 - 9.2 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0.1 - 0.2 - -
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Intersection
Int Delay, s/veh 3.6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 9 90 62 87 125 10
Future Vol, veh/h 9 90 62 87 125 10
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 60 - - 75
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 88 83 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 10 98 67 99 151 11
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 384 151 162 0 - 0
          Stage 1 151 - - - - -
          Stage 2 233 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 619 895 1417 - - -
          Stage 1 877 - - - - -
          Stage 2 806 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 590 895 1417 - - -
Mov Cap-2 Maneuver 590 - - - - -
          Stage 1 836 - - - - -
          Stage 2 806 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.8 3.1 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1417 - 855 - -
HCM Lane V/C Ratio 0.048 - 0.126 - -
HCM Control Delay (s) 7.7 - 9.8 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0.1 - 0.4 - -



HCM 6th TWSC Future Build 2020 PM (Sc 1 - Phase I)
6: US 78/SR 10 (Monroe Hwy) & Site Drwy 4 (E. RIRO) 02/24/2020

  12/16/2018 Baseline Synchro 10 Report
Page 9

Intersection
Int Delay, s/veh 0.7

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 1146 1733 114 0 84
Future Vol, veh/h 0 1146 1733 114 0 84
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - Free - Yield
Storage Length 5 - - 250 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 93 95 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 1232 1824 124 0 91
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 912
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.94
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.32
Pot Cap-1 Maneuver 0 - - 0 0 276
          Stage 1 0 - - 0 0 -
          Stage 2 0 - - 0 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - 276
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 24.4
HCM LOS C
 

Minor Lane/Major Mvmt EBT WBT SBLn1
Capacity (veh/h) - - 276
HCM Lane V/C Ratio - - 0.331
HCM Control Delay (s) - - 24.4
HCM Lane LOS - - C
HCM 95th %tile Q(veh) - - 1.4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 278 1406 451 182 1001 102 280 56 127 342 146 32
Future Volume (vph) 278 1406 451 182 1001 102 280 56 127 342 146 32
Lane Group Flow (vph) 585 1616 694 192 1100 173 304 61 138 372 159 35
Turn Type Prot NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 6 8 8 4 4
Detector Phase 5 2 2 1 6 6 3 8 8 7 4 4
Switch Phase
Minimum Initial (s) 5.0 15.0 15.0 5.0 15.0 15.0 5.0 6.0 6.0 5.0 6.0 6.0
Minimum Split (s) 15.0 36.5 36.5 15.0 29.5 29.5 15.0 57.5 57.5 15.0 55.5 55.5
Total Split (s) 31.0 61.0 61.0 19.0 49.0 49.0 26.0 57.5 57.5 22.5 54.0 54.0
Total Split (%) 19.4% 38.1% 38.1% 11.9% 30.6% 30.6% 16.3% 35.9% 35.9% 14.1% 33.8% 33.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None C-Min C-Min None C-Min C-Min None None None None None None
v/c Ratio 0.73 0.86 0.72 0.98 0.82 0.25 0.98 0.23 0.40 1.07 0.72 0.12
Control Delay 62.8 38.9 21.6 107.8 50.7 11.2 97.0 61.5 11.7 120.4 85.0 0.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.8 38.9 21.6 107.8 50.7 11.2 97.0 61.5 11.7 120.4 85.0 0.8
Queue Length 50th (ft) 297 751 335 150 534 28 278 58 0 ~389 163 0
Queue Length 95th (ft) 252 885 238 #336 #726 24 #375 101 63 #549 235 0
Internal Link Dist (ft) 413 871 601 256
Turn Bay Length (ft) 310 222 450 155 95 60 300
Base Capacity (vph) 802 1877 970 196 1349 683 310 605 607 347 564 570
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.73 0.86 0.72 0.98 0.82 0.25 0.98 0.10 0.23 1.07 0.28 0.06

Intersection Summary
Cycle Length: 160
Actuated Cycle Length: 160
Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBTL, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     1: Mars Hill Rd & US 78/SR 10 (Monroe Hwy)



HCM 6th Signalized Intersection Summary Future Build 2022 AM (Sc 1 - Phases I & II)
1: Mars Hill Rd & US 78/SR 10 (Monroe Hwy) 02/24/2020

  12/16/2018 Baseline Synchro 10 Report
Page 2

Movement EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 156 278 1406 451 182 1001 102 280 56 127 342 146
Future Volume (veh/h) 156 278 1406 451 182 1001 102 280 56 127 342 146
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 415 1616 694 192 1100 173 304 61 138 372 159
Peak Hour Factor 0.67 0.87 0.65 0.95 0.91 0.59 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 466 1980 883 213 1775 792 293 228 193 343 187
Arrive On Green 0.13 0.56 0.56 0.08 0.50 0.50 0.13 0.12 0.12 0.11 0.10
Sat Flow, veh/h 3456 3554 1585 1781 3554 1585 1781 1870 1585 1781 1870
Grp Volume(v), veh/h 415 1616 694 192 1100 173 304 61 138 372 159
Grp Sat Flow(s),veh/h/ln 1728 1777 1585 1781 1777 1585 1781 1870 1585 1781 1870
Q Serve(g_s), s 18.9 59.1 55.2 10.3 35.9 9.8 20.5 4.7 13.4 17.0 13.4
Cycle Q Clear(g_c), s 18.9 59.1 55.2 10.3 35.9 9.8 20.5 4.7 13.4 17.0 13.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 466 1980 883 213 1775 792 293 228 193 343 187
V/C Ratio(X) 0.89 0.82 0.79 0.90 0.62 0.22 1.04 0.27 0.71 1.08 0.85
Avail Cap(c_a), veh/h 551 1980 883 225 1775 792 293 608 515 343 567
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 68.0 28.8 27.9 42.2 29.0 22.5 59.4 63.8 67.6 64.2 70.8
Incr Delay (d2), s/veh 14.7 3.9 7.0 34.2 1.6 0.6 63.1 0.6 4.9 72.7 10.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln 14.0 32.4 29.9 14.7 21.3 6.9 11.6 4.1 9.6 19.0 11.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 82.8 32.6 34.9 76.3 30.7 23.1 122.6 64.4 72.5 136.9 81.1
LnGrp LOS F C C E C C F E E F F
Approach Vol, veh/h 2725 1465 503 566
Approach Delay, s/veh 40.8 35.8 101.8 116.9
Approach LOS D D F F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 17.9 94.6 26.0 21.5 27.1 85.4 22.5 25.0
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 13.5 55.5 20.5 48.5 25.5 43.5 17.0 52.0
Max Q Clear Time (g_c+I1), s 12.3 61.1 22.5 15.4 20.9 37.9 19.0 15.4
Green Ext Time (p_c), s 0.1 0.0 0.0 0.6 0.7 5.3 0.0 0.7

Intersection Summary
HCM 6th Ctrl Delay 53.4
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved ignoring U-Turning movement.
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Movement SBR
Lane Configurations
Traffic Volume (veh/h) 32
Future Volume (veh/h) 32
Initial Q (Qb), veh 0
Ped-Bike Adj(A_pbT) 1.00
Parking Bus, Adj 1.00
Work Zone On Approach
Adj Sat Flow, veh/h/ln 1870
Adj Flow Rate, veh/h 35
Peak Hour Factor 0.92
Percent Heavy Veh, % 2
Cap, veh/h 158
Arrive On Green 0.10
Sat Flow, veh/h 1585
Grp Volume(v), veh/h 35
Grp Sat Flow(s),veh/h/ln 1585
Q Serve(g_s), s 3.3
Cycle Q Clear(g_c), s 3.3
Prop In Lane 1.00
Lane Grp Cap(c), veh/h 158
V/C Ratio(X) 0.22
Avail Cap(c_a), veh/h 480
HCM Platoon Ratio 1.00
Upstream Filter(I) 1.00
Uniform Delay (d), s/veh 66.3
Incr Delay (d2), s/veh 0.7
Initial Q Delay(d3),s/veh 0.0
%ile BackOfQ(95%),veh/ln 2.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 67.0
LnGrp LOS E
Approach Vol, veh/h
Approach Delay, s/veh
Approach LOS

Timer - Assigned Phs
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Intersection
Int Delay, s/veh 37.1

Movement EBU EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 0 2038 61 154 1168 15 191
Future Vol, veh/h 0 2038 61 154 1168 15 191
Conflicting Peds, #/hr 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Stop Stop
RT Channelized - - None - None - None
Storage Length 365 - - 385 - 0 -
Veh in Median Storage, # - 0 - - 0 1 -
Grade, % - 0 - - 0 0 -
Peak Hour Factor 92 88 70 64 85 54 70
Heavy Vehicles, % 2 2 2 2 2 2 2
Mvmt Flow 0 2316 87 241 1374 28 273
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 1374 0 0 2403 0 3529 1202
          Stage 1 - - - - - 2360 -
          Stage 2 - - - - - 1169 -
Critical Hdwy 6.44 - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - - 5.84 -
Critical Hdwy Stg 2 - - - - - 5.84 -
Follow-up Hdwy 2.52 - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver 190 - - ~ 196 - ~ 4 ~ 177
          Stage 1 - - - - - 57 -
          Stage 2 - - - - - 258 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 190 - - ~ 196 - 0 ~ 177
Mov Cap-2 Maneuver - - - - - - -
          Stage 1 - - - - - 57 -
          Stage 2 - - - - - 0 -
 

Approach EB WB NB
HCM Control Delay, s 0 28 $ 383.1
HCM LOS F
 

Minor Lane/Major Mvmt NBLn1 EBU EBT EBR WBL WBT
Capacity (veh/h) 177 190 - - ~ 196 -
HCM Lane V/C Ratio 1.699 - - - 1.228 -
HCM Control Delay (s) $ 383.1 0 - - 187.6 -
HCM Lane LOS F A - - F -
HCM 95th %tile Q(veh) 20.9 0 - - 12.7 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 1.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 9 33 31 161 180 6
Future Vol, veh/h 9 33 31 161 180 6
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 52 75 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 10 36 34 310 240 7
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 622 244 247 0 - 0
          Stage 1 244 - - - - -
          Stage 2 378 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 450 795 1319 - - -
          Stage 1 797 - - - - -
          Stage 2 693 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 436 795 1319 - - -
Mov Cap-2 Maneuver 436 - - - - -
          Stage 1 772 - - - - -
          Stage 2 693 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.7 0.8 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1319 - 676 - -
HCM Lane V/C Ratio 0.026 - 0.068 - -
HCM Control Delay (s) 7.8 0 10.7 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0.1 - 0.2 - -
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Intersection
Int Delay, s/veh 3.3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 15 152 100 179 194 20
Future Vol, veh/h 15 152 100 179 194 20
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 0 - - 75
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 52 75 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 16 165 109 344 259 22
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 821 259 281 0 - 0
          Stage 1 259 - - - - -
          Stage 2 562 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 344 780 1282 - - -
          Stage 1 784 - - - - -
          Stage 2 571 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 315 780 1282 - - -
Mov Cap-2 Maneuver 315 - - - - -
          Stage 1 717 - - - - -
          Stage 2 571 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 12.1 1.9 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1282 - 689 - -
HCM Lane V/C Ratio 0.085 - 0.263 - -
HCM Control Delay (s) 8.1 - 12.1 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0.3 - 1.1 - -
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Intersection
Int Delay, s/veh 4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 16 195 170 262 323 24
Future Vol, veh/h 16 195 170 262 323 24
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - 75
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 52 75 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 17 212 185 504 431 26
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1053 431 457 0 - 0
          Stage 1 431 - - - - -
          Stage 2 622 - - - - -
Critical Hdwy 6.63 6.23 4.13 - - -
Critical Hdwy Stg 1 5.43 - - - - -
Critical Hdwy Stg 2 5.83 - - - - -
Follow-up Hdwy 3.519 3.319 2.219 - - -
Pot Cap-1 Maneuver 236 623 1102 - - -
          Stage 1 654 - - - - -
          Stage 2 499 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 181 623 1102 - - -
Mov Cap-2 Maneuver 181 - - - - -
          Stage 1 502 - - - - -
          Stage 2 499 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 17 2.4 0
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1102 - 526 - -
HCM Lane V/C Ratio 0.168 - 0.436 - -
HCM Control Delay (s) 8.9 - 17 - -
HCM Lane LOS A - C - -
HCM 95th %tile Q(veh) 0.6 - 2.2 - -
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Intersection
Int Delay, s/veh 1

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 2291 1203 324 0 172
Future Vol, veh/h 0 2291 1203 324 0 172
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - Free - Yield
Storage Length 5 - - 250 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 87 91 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 2633 1322 352 0 187
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 661
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.94
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.32
Pot Cap-1 Maneuver 0 - - 0 0 405
          Stage 1 0 - - 0 0 -
          Stage 2 0 - - 0 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - 405
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 21.3
HCM LOS C
 

Minor Lane/Major Mvmt EBT WBT SBLn1
Capacity (veh/h) - - 405
HCM Lane V/C Ratio - - 0.462
HCM Control Delay (s) - - 21.3
HCM Lane LOS - - C
HCM 95th %tile Q(veh) - - 2.4
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Intersection
Int Delay, s/veh 0.4

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 2255 1368 130 0 74
Future Vol, veh/h 0 2255 1368 130 0 74
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - Free - Yield
Storage Length - - - 250 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 87 91 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 2592 1503 141 0 80
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 752
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.94
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.32
Pot Cap-1 Maneuver 0 - - 0 0 353
          Stage 1 0 - - 0 0 -
          Stage 2 0 - - 0 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - 353
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 18.2
HCM LOS C
 

Minor Lane/Major Mvmt EBT WBT SBLn1
Capacity (veh/h) - - 353
HCM Lane V/C Ratio - - 0.228
HCM Control Delay (s) - - 18.2
HCM Lane LOS - - C
HCM 95th %tile Q(veh) - - 0.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 175 928 161 170 2001 68 204 73 135 318 109 29
Future Volume (vph) 175 928 161 170 2001 68 204 73 135 318 109 29
Lane Group Flow (vph) 418 998 175 189 2106 113 229 83 152 403 131 42
Turn Type Prot NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 6 8 8 4 4
Detector Phase 5 2 2 1 6 6 3 8 8 7 4 4
Switch Phase
Minimum Initial (s) 5.0 15.0 15.0 5.0 15.0 15.0 5.0 6.0 6.0 5.0 6.0 6.0
Minimum Split (s) 15.0 36.5 36.5 15.0 29.5 29.5 15.0 57.5 57.5 15.0 55.5 55.5
Total Split (s) 20.0 60.0 60.0 20.0 60.0 60.0 22.5 57.5 57.5 22.5 57.5 57.5
Total Split (%) 12.5% 37.5% 37.5% 12.5% 37.5% 37.5% 14.1% 35.9% 35.9% 14.1% 35.9% 35.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None C-Min C-Min None C-Min C-Min None None None None None None
v/c Ratio 0.58 0.50 0.19 0.50 1.34 0.15 0.84 0.43 0.51 1.29 0.68 0.17
Control Delay 61.9 23.1 7.6 17.0 194.3 7.6 79.2 72.9 14.7 199.0 85.5 1.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 61.9 23.1 7.6 17.0 194.3 7.6 79.2 72.9 14.7 199.0 85.5 1.5
Queue Length 50th (ft) 211 326 30 65 ~1468 12 210 83 0 ~399 134 0
Queue Length 95th (ft) m200 m418 m74 110 #1665 16 #287 134 66 #570 185 0
Internal Link Dist (ft) 413 871 601 256
Turn Bay Length (ft) 310 222 450 155 95 60 300
Base Capacity (vph) 717 2000 943 385 1569 753 273 605 617 312 605 576
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.58 0.50 0.19 0.49 1.34 0.15 0.84 0.14 0.25 1.29 0.22 0.07

Intersection Summary
Cycle Length: 160
Actuated Cycle Length: 160
Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBTL, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     1: Mars Hill Rd & US 78/SR 10 (Monroe Hwy)
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Movement EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 151 175 928 161 170 2001 68 204 73 135 318 109
Future Volume (veh/h) 151 175 928 161 170 2001 68 204 73 135 318 109
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 254 998 175 189 2106 113 229 83 152 403 131
Peak Hour Factor 0.69 0.93 0.92 0.90 0.95 0.60 0.89 0.88 0.89 0.79 0.83
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 296 2078 927 353 1985 885 289 210 178 315 210
Arrive On Green 0.09 0.58 0.58 0.06 0.56 0.56 0.11 0.11 0.11 0.11 0.11
Sat Flow, veh/h 3456 3554 1585 1781 3554 1585 1781 1870 1585 1781 1870
Grp Volume(v), veh/h 254 998 175 189 2106 113 229 83 152 403 131
Grp Sat Flow(s),veh/h/ln 1728 1777 1585 1781 1777 1585 1781 1870 1585 1781 1870
Q Serve(g_s), s 11.6 25.9 8.2 7.3 89.4 5.4 17.0 6.6 15.1 17.0 10.7
Cycle Q Clear(g_c), s 11.6 25.9 8.2 7.3 89.4 5.4 17.0 6.6 15.1 17.0 10.7
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 296 2078 927 353 1985 885 289 210 178 315 210
V/C Ratio(X) 0.86 0.48 0.19 0.54 1.06 0.13 0.79 0.40 0.86 1.28 0.62
Avail Cap(c_a), veh/h 313 2078 927 409 1985 885 289 608 515 315 608
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 72.2 19.2 15.5 15.5 35.3 16.8 57.4 66.0 69.8 62.7 67.8
Incr Delay (d2), s/veh 19.9 0.8 0.5 1.3 38.6 0.3 13.9 1.2 11.1 147.3 3.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln 9.8 15.5 5.6 5.2 59.8 3.7 14.4 5.8 10.9 26.6 9.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 92.1 20.0 16.0 16.8 73.9 17.1 71.3 67.2 80.8 210.0 70.9
LnGrp LOS F B B B F B E E F F E
Approach Vol, veh/h 1427 2408 464 576
Approach Delay, s/veh 32.3 66.8 73.7 167.8
Approach LOS C E E F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 15.0 99.1 22.5 23.4 19.2 94.9 22.5 23.4
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 14.5 54.5 17.0 52.0 14.5 54.5 17.0 52.0
Max Q Clear Time (g_c+I1), s 9.3 27.9 19.0 12.7 13.6 91.4 19.0 17.1
Green Ext Time (p_c), s 0.2 22.7 0.0 0.5 0.1 0.0 0.0 0.9

Intersection Summary
HCM 6th Ctrl Delay 69.3
HCM 6th LOS E

Notes
User approved ignoring U-Turning movement.
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Movement SBR
Lane Configurations
Traffic Volume (veh/h) 29
Future Volume (veh/h) 29
Initial Q (Qb), veh 0
Ped-Bike Adj(A_pbT) 1.00
Parking Bus, Adj 1.00
Work Zone On Approach
Adj Sat Flow, veh/h/ln 1870
Adj Flow Rate, veh/h 42
Peak Hour Factor 0.69
Percent Heavy Veh, % 2
Cap, veh/h 178
Arrive On Green 0.11
Sat Flow, veh/h 1585
Grp Volume(v), veh/h 42
Grp Sat Flow(s),veh/h/ln 1585
Q Serve(g_s), s 3.9
Cycle Q Clear(g_c), s 3.9
Prop In Lane 1.00
Lane Grp Cap(c), veh/h 178
V/C Ratio(X) 0.24
Avail Cap(c_a), veh/h 515
HCM Platoon Ratio 1.00
Upstream Filter(I) 1.00
Uniform Delay (d), s/veh 64.8
Incr Delay (d2), s/veh 0.7
Initial Q Delay(d3),s/veh 0.0
%ile BackOfQ(95%),veh/ln 2.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 65.5
LnGrp LOS E
Approach Vol, veh/h
Approach Delay, s/veh
Approach LOS

Timer - Assigned Phs
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Intersection
Int Delay, s/veh 22.8

Movement EBT EBR WBU WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1239 36 38 189 2021 22 139
Future Vol, veh/h 1239 36 38 189 2021 22 139
Conflicting Peds, #/hr 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Stop Stop
RT Channelized - None - - None - None
Storage Length - - - 385 - 0 -
Veh in Median Storage, # 0 - - - 0 1 -
Grade, % 0 - - - 0 0 -
Peak Hour Factor 95 78 92 88 94 59 80
Heavy Vehicles, % 2 2 2 2 2 2 2
Mvmt Flow 1304 46 41 215 2150 37 174
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1350 1350 0 2914 675
          Stage 1 - - - - - 1327 -
          Stage 2 - - - - - 1587 -
Critical Hdwy - - 6.44 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - - 5.84 -
Critical Hdwy Stg 2 - - - - - 5.84 -
Follow-up Hdwy - - 2.52 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 197 506 - ~ 12 396
          Stage 1 - - - - - 212 -
          Stage 2 - - - - - 153 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 343 343 - ~ 3 396
Mov Cap-2 Maneuver - - - - - ~ 31 -
          Stage 1 - - - - - 212 -
          Stage 2 - - - - - 39 -
 

Approach EB WB NB
HCM Control Delay, s 0 4.4 $ 378.5
HCM LOS F
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 129 - - 343 -
HCM Lane V/C Ratio 1.636 - - 0.747 -
HCM Control Delay (s) $ 378.5 - - 40.9 -
HCM Lane LOS F - - E -
HCM 95th %tile Q(veh) 15.4 - - 5.8 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 2.6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 14 49 34 95 111 7
Future Vol, veh/h 14 49 34 95 111 7
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 88 83 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 15 53 37 108 134 8
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 320 138 142 0 - 0
          Stage 1 138 - - - - -
          Stage 2 182 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 673 910 1441 - - -
          Stage 1 889 - - - - -
          Stage 2 849 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 655 910 1441 - - -
Mov Cap-2 Maneuver 655 - - - - -
          Stage 1 865 - - - - -
          Stage 2 849 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.7 1.9 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1441 - 838 - -
HCM Lane V/C Ratio 0.026 - 0.082 - -
HCM Control Delay (s) 7.6 0 9.7 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0.1 - 0.3 - -
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Intersection
Int Delay, s/veh 4.5

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 19 150 77 110 139 21
Future Vol, veh/h 19 150 77 110 139 21
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 0 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 88 83 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 21 163 84 125 167 23
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 472 179 190 0 - 0
          Stage 1 179 - - - - -
          Stage 2 293 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 551 864 1384 - - -
          Stage 1 852 - - - - -
          Stage 2 757 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 517 864 1384 - - -
Mov Cap-2 Maneuver 517 - - - - -
          Stage 1 800 - - - - -
          Stage 2 757 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.8 3.1 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1384 - 803 - -
HCM Lane V/C Ratio 0.06 - 0.229 - -
HCM Control Delay (s) 7.8 - 10.8 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0.2 - 0.9 - -
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Intersection
Int Delay, s/veh 4.4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 9 183 137 179 272 17
Future Vol, veh/h 9 183 137 179 272 17
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - 75
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 88 83 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 10 199 149 203 328 18
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 728 328 346 0 - 0
          Stage 1 328 - - - - -
          Stage 2 400 - - - - -
Critical Hdwy 6.63 6.23 4.13 - - -
Critical Hdwy Stg 1 5.43 - - - - -
Critical Hdwy Stg 2 5.83 - - - - -
Follow-up Hdwy 3.519 3.319 2.219 - - -
Pot Cap-1 Maneuver 374 713 1211 - - -
          Stage 1 729 - - - - -
          Stage 2 647 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 322 713 1211 - - -
Mov Cap-2 Maneuver 322 - - - - -
          Stage 1 628 - - - - -
          Stage 2 647 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 12.7 3.7 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1211 - 675 - -
HCM Lane V/C Ratio 0.123 - 0.309 - -
HCM Control Delay (s) 8.4 0.2 12.7 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0.4 - 1.3 - -
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Intersection
Int Delay, s/veh 8.7

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 1414 2035 348 0 229
Future Vol, veh/h 0 1414 2035 348 0 229
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - Free - Yield
Storage Length 5 - - 250 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 93 95 92 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 1520 2142 378 0 241
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 1071
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.94
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.32
Pot Cap-1 Maneuver 0 - - 0 0 ~ 217
          Stage 1 0 - - 0 0 -
          Stage 2 0 - - 0 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - ~ 217
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 140.9
HCM LOS F
 

Minor Lane/Major Mvmt EBT WBT SBLn1
Capacity (veh/h) - - 217
HCM Lane V/C Ratio - - 1.111
HCM Control Delay (s) - - 140.9
HCM Lane LOS - - F
HCM 95th %tile Q(veh) - - 11.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 6.4

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 1414 2128 211 0 191
Future Vol, veh/h 0 1414 2128 211 0 191
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - Free - Yield
Storage Length - - - 250 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 93 95 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 1520 2240 229 0 208
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 1120
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.94
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.32
Pot Cap-1 Maneuver 0 - - 0 0 ~ 201
          Stage 1 0 - - 0 0 -
          Stage 2 0 - - 0 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - ~ 201
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 121.8
HCM LOS F
 

Minor Lane/Major Mvmt EBT WBT SBLn1
Capacity (veh/h) - - 201
HCM Lane V/C Ratio - - 1.033
HCM Control Delay (s) - - 121.8
HCM Lane LOS - - F
HCM 95th %tile Q(veh) - - 9.2

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 88 228 1526 433 170 939 105 260 59 119 118 129
Future Volume (vph) 88 228 1526 433 170 939 105 260 59 119 118 129
Lane Group Flow (vph) 0 344 1659 471 185 1021 114 283 64 129 128 140
Turn Type pm+pt pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA
Protected Phases 5 5 2 1 6 3 8 7 4
Permitted Phases 2 2 2 6 6 8 8 4
Detector Phase 5 5 2 2 1 6 6 3 8 8 7 4
Switch Phase
Minimum Initial (s) 5.0 5.0 15.0 15.0 5.0 15.0 15.0 5.0 6.0 6.0 5.0 6.0
Minimum Split (s) 15.0 15.0 36.5 36.5 15.0 29.5 29.5 15.0 57.5 57.5 15.0 55.5
Total Split (s) 28.0 28.0 61.0 61.0 15.0 48.0 48.0 28.5 57.5 57.5 26.5 55.5
Total Split (%) 17.5% 17.5% 38.1% 38.1% 9.4% 30.0% 30.0% 17.8% 35.9% 35.9% 16.6% 34.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag Lead Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None C-Min C-Min None C-Min C-Min None None None None None
v/c Ratio 0.68 0.85 0.49 1.23 0.80 0.17 0.85 0.21 0.36 0.42 0.69
Control Delay 42.9 36.0 15.2 185.4 51.6 4.5 71.8 59.7 11.1 48.1 85.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.9 36.0 15.2 185.4 51.6 4.5 71.8 59.7 11.1 48.1 85.3
Queue Length 50th (ft) 254 753 176 ~181 491 0 253 59 0 103 143
Queue Length 95th (ft) 379 945 297 #365 631 34 #354 105 60 154 213
Internal Link Dist (ft) 413 871 601 256
Turn Bay Length (ft) 222 450 155 95 60 60
Base Capacity (vph) 508 1958 958 151 1280 655 336 605 602 377 582
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.68 0.85 0.49 1.23 0.80 0.17 0.84 0.11 0.21 0.34 0.24

Intersection Summary
Cycle Length: 160
Actuated Cycle Length: 160
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     1: Mars Hill Rd & US 78/SR 10 (Monroe Hwy)
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Lane Group SBR
Lane Configurations
Traffic Volume (vph) 60
Future Volume (vph) 60
Lane Group Flow (vph) 65
Turn Type Perm
Protected Phases
Permitted Phases 4
Detector Phase 4
Switch Phase
Minimum Initial (s) 6.0
Minimum Split (s) 55.5
Total Split (s) 55.5
Total Split (%) 34.7%
Yellow Time (s) 3.5
All-Red Time (s) 2.0
Lost Time Adjust (s) 0.0
Total Lost Time (s) 5.5
Lead/Lag Lag
Lead-Lag Optimize?
Recall Mode None
v/c Ratio 0.23
Control Delay 1.8
Queue Delay 0.0
Total Delay 1.8
Queue Length 50th (ft) 0
Queue Length 95th (ft) 0
Internal Link Dist (ft)
Turn Bay Length (ft) 150
Base Capacity (vph) 584
Starvation Cap Reductn 0
Spillback Cap Reductn 0
Storage Cap Reductn 0
Reduced v/c Ratio 0.11

Intersection Summary
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Movement EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 88 228 1526 433 170 939 105 260 59 119 118 129
Future Volume (veh/h) 88 228 1526 433 170 939 105 260 59 119 118 129
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 248 1659 471 185 1021 114 283 64 129 128 140
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 365 2022 902 187 1963 876 321 292 247 291 169
Arrive On Green 0.08 0.57 0.57 0.06 0.55 0.55 0.14 0.16 0.16 0.08 0.09
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 1870 1585 1781 1870
Grp Volume(v), veh/h 248 1659 471 185 1021 114 283 64 129 128 140
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1585 1781 1870 1585 1781 1870
Q Serve(g_s), s 9.6 60.4 29.1 9.3 28.9 5.5 22.8 4.8 12.0 10.3 11.8
Cycle Q Clear(g_c), s 9.6 60.4 29.1 9.3 28.9 5.5 22.8 4.8 12.0 10.3 11.8
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 365 2022 902 187 1963 876 321 292 247 291 169
V/C Ratio(X) 0.68 0.82 0.52 0.99 0.52 0.13 0.88 0.22 0.52 0.44 0.83
Avail Cap(c_a), veh/h 480 2022 902 187 1963 876 321 608 515 386 584
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 18.0 27.9 21.1 42.8 22.5 17.3 54.8 59.0 62.0 59.6 71.6
Incr Delay (d2), s/veh 2.5 3.9 2.2 62.4 1.0 0.3 23.7 0.4 1.7 1.0 9.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln 6.9 32.8 16.8 16.0 17.3 3.8 18.1 4.2 8.6 8.2 10.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 20.5 31.7 23.3 105.1 23.5 17.6 78.5 59.4 63.7 60.7 81.5
LnGrp LOS C C C F C B E E E E F
Approach Vol, veh/h 2378 1320 476 333
Approach Delay, s/veh 28.9 34.4 71.9 71.5
Approach LOS C C E E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 15.0 96.6 28.5 19.9 17.7 93.9 18.0 30.5
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 9.5 55.5 23.0 50.0 22.5 42.5 21.0 52.0
Max Q Clear Time (g_c+I1), s 11.3 62.4 24.8 13.8 11.6 30.9 12.3 14.0
Green Ext Time (p_c), s 0.0 0.0 0.0 0.7 0.6 10.6 0.2 0.7

Intersection Summary
HCM 6th Ctrl Delay 38.2
HCM 6th LOS D

Notes
User approved ignoring U-Turning movement.
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Movement SBR
Lane Configurations
Traffic Volume (veh/h) 60
Future Volume (veh/h) 60
Initial Q (Qb), veh 0
Ped-Bike Adj(A_pbT) 1.00
Parking Bus, Adj 1.00
Work Zone On Approach
Adj Sat Flow, veh/h/ln 1870
Adj Flow Rate, veh/h 65
Peak Hour Factor 0.92
Percent Heavy Veh, % 2
Cap, veh/h 143
Arrive On Green 0.09
Sat Flow, veh/h 1585
Grp Volume(v), veh/h 65
Grp Sat Flow(s),veh/h/ln 1585
Q Serve(g_s), s 6.2
Cycle Q Clear(g_c), s 6.2
Prop In Lane 1.00
Lane Grp Cap(c), veh/h 143
V/C Ratio(X) 0.45
Avail Cap(c_a), veh/h 495
HCM Platoon Ratio 1.00
Upstream Filter(I) 1.00
Uniform Delay (d), s/veh 69.0
Incr Delay (d2), s/veh 2.2
Initial Q Delay(d3),s/veh 0.0
%ile BackOfQ(95%),veh/ln 4.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 71.3
LnGrp LOS E
Approach Vol, veh/h
Approach Delay, s/veh
Approach LOS

Timer - Assigned Phs
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Intersection
Int Delay, s/veh 46.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 149 1767 57 228 1051 33 14 34 147 118 16 48
Future Vol, veh/h 149 1767 57 228 1051 33 14 34 147 118 16 48
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 365 - - 385 - 150 - - - - - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 162 1921 62 248 1142 36 15 37 160 128 17 52
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1178 0 0 1983 0 0 3352 3950 992 2941 3945 571
          Stage 1 - - - - - - 2276 2276 - 1638 1638 -
          Stage 2 - - - - - - 1076 1674 - 1303 2307 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 589 - - 287 - - ~ 3 ~ 3 244 ~ 7 ~ 3 464
          Stage 1 - - - - - - 41 74 - ~ 105 157 -
          Stage 2 - - - - - - 234 151 - 170 72 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 589 - - 287 - - ~ 1 0 244 ~ 1 0 464
Mov Cap-2 Maneuver - - - - - - 33 80 - ~ 101 21 -
          Stage 1 - - - - - - 30 54 - ~ 76 21 -
          Stage 2 - - - - - - ~ 5 ~ 21 - ~ 13 52 -
 

Approach EB WB NB SB
HCM Control Delay, s 1 11 $ 353.2 $ 476.1
HCM LOS F F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 134 589 - - 287 - - 69 464
HCM Lane V/C Ratio 1.582 0.275 - - 0.864 - - 2.111 0.112
HCM Control Delay (s) $ 353.2 13.4 - - 63.1 - -$ 641.8 13.7
HCM Lane LOS F B - - F - - F B
HCM 95th %tile Q(veh) 15 1.1 - - 7.5 - - 13.6 0.4

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 1.8

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 11 55 46 151 171 6
Future Vol, veh/h 11 55 46 151 171 6
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 52 75 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 12 60 50 290 228 7
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 622 232 235 0 - 0
          Stage 1 232 - - - - -
          Stage 2 390 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 450 807 1332 - - -
          Stage 1 807 - - - - -
          Stage 2 684 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 430 807 1332 - - -
Mov Cap-2 Maneuver 430 - - - - -
          Stage 1 771 - - - - -
          Stage 2 684 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.7 1.1 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1332 - 704 - -
HCM Lane V/C Ratio 0.038 - 0.102 - -
HCM Control Delay (s) 7.8 0 10.7 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0.1 - 0.3 - -



HCM 6th TWSC Future Build 2020 AM (Sc 2)
4: Mars Hill Rd & Site Drwy 2 (M) 02/21/2020

  12/16/2018 Baseline Synchro 10 Report
Page 7

Intersection
Int Delay, s/veh 2.1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 16 67 67 180 202 24
Future Vol, veh/h 16 67 67 180 202 24
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 75 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 52 75 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 17 73 73 346 269 26
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 774 282 295 0 - 0
          Stage 1 282 - - - - -
          Stage 2 492 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 367 757 1266 - - -
          Stage 1 766 - - - - -
          Stage 2 615 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 346 757 1266 - - -
Mov Cap-2 Maneuver 346 - - - - -
          Stage 1 722 - - - - -
          Stage 2 615 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 11.8 1.4 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1266 - 616 - -
HCM Lane V/C Ratio 0.058 - 0.146 - -
HCM Control Delay (s) 8 - 11.8 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0.2 - 0.5 - -
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Intersection
Int Delay, s/veh 1.4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 8 47 65 240 259 11
Future Vol, veh/h 8 47 65 240 259 11
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 60 - - 75
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 52 75 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 9 51 71 462 345 12
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 949 345 357 0 - 0
          Stage 1 345 - - - - -
          Stage 2 604 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 289 698 1202 - - -
          Stage 1 717 - - - - -
          Stage 2 546 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 272 698 1202 - - -
Mov Cap-2 Maneuver 272 - - - - -
          Stage 1 675 - - - - -
          Stage 2 546 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 12.1 1.1 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1202 - 568 - -
HCM Lane V/C Ratio 0.059 - 0.105 - -
HCM Control Delay (s) 8.2 - 12.1 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0.2 - 0.4 - -
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Intersection
Int Delay, s/veh 0.6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 2188 1217 186 0 123
Future Vol, veh/h 0 2188 1217 186 0 123
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - Free - Yield
Storage Length 5 - - 250 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 87 91 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 2515 1337 202 0 134
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 669
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.94
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.32
Pot Cap-1 Maneuver 0 - - 0 0 400
          Stage 1 0 - - 0 0 -
          Stage 2 0 - - 0 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - 400
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 18.5
HCM LOS C
 

Minor Lane/Major Mvmt EBT WBT SBLn1
Capacity (veh/h) - - 400
HCM Lane V/C Ratio - - 0.334
HCM Control Delay (s) - - 18.5
HCM Lane LOS - - C
HCM 95th %tile Q(veh) - - 1.4
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Intersection
Int Delay, s/veh 0.6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 2154 1188 153 0 123
Future Vol, veh/h 0 2154 1188 153 0 123
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - Free - Yield
Storage Length - - - 250 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 87 91 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 2476 1305 166 0 134
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 653
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.94
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.32
Pot Cap-1 Maneuver 0 - - 0 0 410
          Stage 1 0 - - 0 0 -
          Stage 2 0 - - 0 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - 410
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 18
HCM LOS C
 

Minor Lane/Major Mvmt EBT WBT SBLn1
Capacity (veh/h) - - 410
HCM Lane V/C Ratio - - 0.326
HCM Control Delay (s) - - 18
HCM Lane LOS - - C
HCM 95th %tile Q(veh) - - 1.4
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Lane Group EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 84 75 1069 163 159 1872 73 190 75 126 109 94
Future Volume (vph) 84 75 1069 163 159 1872 73 190 75 126 109 94
Lane Group Flow (vph) 0 200 1149 177 177 1971 122 213 85 142 138 113
Turn Type pm+pt pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA
Protected Phases 5 5 2 1 6 3 8 7 4
Permitted Phases 2 2 2 6 6 8 8 4
Detector Phase 5 5 2 2 1 6 6 3 8 8 7 4
Switch Phase
Minimum Initial (s) 5.0 5.0 15.0 15.0 5.0 15.0 15.0 5.0 6.0 6.0 5.0 6.0
Minimum Split (s) 15.0 15.0 36.5 36.5 15.0 29.5 29.5 15.0 57.5 57.5 15.0 55.5
Total Split (s) 15.0 15.0 62.0 62.0 18.0 65.0 65.0 22.5 59.0 59.0 21.0 57.5
Total Split (%) 9.4% 9.4% 38.8% 38.8% 11.3% 40.6% 40.6% 14.1% 36.9% 36.9% 13.1% 35.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag Lead Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None C-Min C-Min None C-Min C-Min None None None None None
v/c Ratio 0.60 0.56 0.18 0.54 1.11 0.15 0.78 0.41 0.47 0.49 0.64
Control Delay 47.9 22.2 7.5 17.3 97.1 7.0 73.7 71.8 14.2 56.6 85.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.9 22.2 7.5 17.3 97.1 7.0 73.7 71.8 14.2 56.6 85.7
Queue Length 50th (ft) 144 376 34 58 ~1200 15 196 85 0 121 116
Queue Length 95th (ft) 163 481 78 99 #1416 18 268 136 64 156 165
Internal Link Dist (ft) 413 871 601 256
Turn Bay Length (ft) 222 450 155 95 60 60
Base Capacity (vph) 335 2070 968 326 1771 838 274 622 623 295 605
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.60 0.56 0.18 0.54 1.11 0.15 0.78 0.14 0.23 0.47 0.19

Intersection Summary
Cycle Length: 160
Actuated Cycle Length: 160
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     1: Mars Hill Rd & US 78/SR 10 (Monroe Hwy)
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Lane Group SBR
Lane Configurations
Traffic Volume (vph) 67
Future Volume (vph) 67
Lane Group Flow (vph) 97
Turn Type Perm
Protected Phases
Permitted Phases 4
Detector Phase 4
Switch Phase
Minimum Initial (s) 6.0
Minimum Split (s) 55.5
Total Split (s) 57.5
Total Split (%) 35.9%
Yellow Time (s) 3.5
All-Red Time (s) 2.0
Lost Time Adjust (s) 0.0
Total Lost Time (s) 5.5
Lead/Lag Lag
Lead-Lag Optimize?
Recall Mode None
v/c Ratio 0.41
Control Delay 16.3
Queue Delay 0.0
Total Delay 16.3
Queue Length 50th (ft) 0
Queue Length 95th (ft) 22
Internal Link Dist (ft)
Turn Bay Length (ft) 150
Base Capacity (vph) 579
Starvation Cap Reductn 0
Spillback Cap Reductn 0
Storage Cap Reductn 0
Reduced v/c Ratio 0.17

Intersection Summary
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Movement EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 84 75 1069 163 159 1872 73 190 75 126 109 94
Future Volume (veh/h) 84 75 1069 163 159 1872 73 190 75 126 109 94
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 109 1149 177 177 1971 122 213 85 142 138 113
Peak Hour Factor 0.69 0.93 0.92 0.90 0.95 0.60 0.89 0.88 0.89 0.79 0.83
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 144 2218 989 317 2271 1013 262 198 168 265 154
Arrive On Green 0.03 0.62 0.62 0.05 0.64 0.64 0.11 0.11 0.11 0.08 0.08
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 1870 1585 1781 1870
Grp Volume(v), veh/h 109 1149 177 177 1971 122 213 85 142 138 113
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1585 1781 1870 1585 1781 1870
Q Serve(g_s), s 3.6 28.7 7.6 5.8 71.9 4.8 17.0 6.8 14.1 11.2 9.4
Cycle Q Clear(g_c), s 3.6 28.7 7.6 5.8 71.9 4.8 17.0 6.8 14.1 11.2 9.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 144 2218 989 317 2271 1013 262 198 168 265 154
V/C Ratio(X) 0.75 0.52 0.18 0.56 0.87 0.12 0.81 0.43 0.85 0.52 0.73
Avail Cap(c_a), veh/h 188 2218 989 368 2271 1013 262 625 530 290 608
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 35.9 16.7 12.7 14.0 23.4 11.3 60.3 67.0 70.3 60.5 71.7
Incr Delay (d2), s/veh 11.8 0.9 0.4 1.5 4.8 0.2 17.6 1.5 11.1 1.6 6.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln 5.5 16.5 5.1 3.9 36.9 3.2 14.2 6.0 10.3 8.8 8.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 47.7 17.6 13.1 15.5 28.2 11.5 77.9 68.5 81.4 62.0 78.3
LnGrp LOS D B B B C B E E F E E
Approach Vol, veh/h 1435 2270 440 348
Approach Delay, s/veh 19.3 26.3 77.2 72.3
Approach LOS B C E E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 13.5 105.4 22.5 18.7 11.1 107.7 18.8 22.4
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 12.5 56.5 17.0 52.0 9.5 59.5 15.5 53.5
Max Q Clear Time (g_c+I1), s 7.8 30.7 19.0 11.6 5.6 73.9 13.2 16.1
Green Ext Time (p_c), s 0.2 23.4 0.0 0.7 0.1 0.0 0.1 0.8

Intersection Summary
HCM 6th Ctrl Delay 32.6
HCM 6th LOS C

Notes
User approved ignoring U-Turning movement.



HCM 6th Signalized Intersection Summary Future Build 2020 PM (Sc 2)
1: Mars Hill Rd & US 78/SR 10 (Monroe Hwy) 02/21/2020

  12/16/2018 Baseline Synchro 10 Report
Page 4

Movement SBR
Lane Configurations
Traffic Volume (veh/h) 67
Future Volume (veh/h) 67
Initial Q (Qb), veh 0
Ped-Bike Adj(A_pbT) 1.00
Parking Bus, Adj 1.00
Work Zone On Approach
Adj Sat Flow, veh/h/ln 1870
Adj Flow Rate, veh/h 97
Peak Hour Factor 0.69
Percent Heavy Veh, % 2
Cap, veh/h 131
Arrive On Green 0.08
Sat Flow, veh/h 1585
Grp Volume(v), veh/h 97
Grp Sat Flow(s),veh/h/ln 1585
Q Serve(g_s), s 9.6
Cycle Q Clear(g_c), s 9.6
Prop In Lane 1.00
Lane Grp Cap(c), veh/h 131
V/C Ratio(X) 0.74
Avail Cap(c_a), veh/h 515
HCM Platoon Ratio 1.00
Upstream Filter(I) 1.00
Uniform Delay (d), s/veh 71.8
Incr Delay (d2), s/veh 8.1
Initial Q Delay(d3),s/veh 0.0
%ile BackOfQ(95%),veh/ln 7.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 79.8
LnGrp LOS E
Approach Vol, veh/h
Approach Delay, s/veh
Approach LOS

Timer - Assigned Phs



HCM 6th TWSC Future Build 2020 PM (Sc 2)
2: Clotfelter Rd/Site Drwy 6 & US 78/SR 10 (Monroe Hwy) 02/21/2020

  12/16/2018 Baseline Synchro 10 Report
Page 5

Intersection
Int Delay, s/veh 206.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 132 1037 33 294 1819 54 20 32 100 119 20 78
Future Vol, veh/h 132 1037 33 294 1819 54 20 32 100 119 20 78
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 365 - - 385 - 250 - - - - - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 95 92 92 94 92 90 92 90 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 143 1092 36 320 1935 59 22 35 111 129 22 85
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1994 0 0 1128 0 0 3015 4030 564 3425 3989 968
          Stage 1 - - - - - - 1396 1396 - 2575 2575 -
          Stage 2 - - - - - - 1619 2634 - 850 1414 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 284 - - 615 - - ~ 6 ~ 3 469 ~ 3 ~ 3 254
          Stage 1 - - - - - - 148 206 - ~ 26 52 -
          Stage 2 - - - - - - 108 48 - 322 202 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 284 - - 615 - - 0 ~ 1 469 ~ 1 ~ 1 254
Mov Cap-2 Maneuver - - - - - - 141 559 - ~ 12 25 -
          Stage 1 - - - - - - 73 102 - ~ 13 25 -
          Stage 2 - - - - - - ~ 5 ~ 23 - ~ 80 100 -
 

Approach EB WB NB SB
HCM Control Delay, s 3.4 2.3 22.8 $ 3434.9
HCM LOS C F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 368 284 - - 615 - - 13 254
HCM Lane V/C Ratio 0.457 0.505 - - 0.52 - - 11.622 0.334
HCM Control Delay (s) 22.8 29.9 - - 17 - -$ 5347.8 26.1
HCM Lane LOS C D - - C - - F D
HCM 95th %tile Q(veh) 2.3 2.7 - - 3 - - 20.1 1.4

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th TWSC Future Build 2020 PM (Sc 2)
3: Mars Hill Rd & Site Drwy 1 (N) 02/21/2020

  12/16/2018 Baseline Synchro 10 Report
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Intersection
Int Delay, s/veh 3.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 14 68 42 91 108 5
Future Vol, veh/h 14 68 42 91 108 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 88 83 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 15 74 46 103 130 5
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 328 133 135 0 - 0
          Stage 1 133 - - - - -
          Stage 2 195 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 666 916 1449 - - -
          Stage 1 893 - - - - -
          Stage 2 838 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 643 916 1449 - - -
Mov Cap-2 Maneuver 643 - - - - -
          Stage 1 863 - - - - -
          Stage 2 838 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.7 2.3 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1449 - 854 - -
HCM Lane V/C Ratio 0.032 - 0.104 - -
HCM Control Delay (s) 7.6 0 9.7 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0.1 - 0.3 - -



HCM 6th TWSC Future Build 2020 PM (Sc 2)
4: Mars Hill Rd & Site Drwy 2 (M) 02/21/2020

  12/16/2018 Baseline Synchro 10 Report
Page 7

Intersection
Int Delay, s/veh 3.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 17 83 61 116 151 24
Future Vol, veh/h 17 83 61 116 151 24
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 75 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 88 83 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 18 90 66 132 182 26
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 459 195 208 0 - 0
          Stage 1 195 - - - - -
          Stage 2 264 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 560 846 1363 - - -
          Stage 1 838 - - - - -
          Stage 2 780 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 533 846 1363 - - -
Mov Cap-2 Maneuver 533 - - - - -
          Stage 1 798 - - - - -
          Stage 2 780 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.5 2.6 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1363 - 769 - -
HCM Lane V/C Ratio 0.049 - 0.141 - -
HCM Control Delay (s) 7.8 - 10.5 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0.2 - 0.5 - -



HCM 6th TWSC Future Build 2020 PM (Sc 2)
5: Mars Hill Rd & Site Drwy 3 (S) 02/21/2020

  12/16/2018 Baseline Synchro 10 Report
Page 8

Intersection
Int Delay, s/veh 1.7

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 6 44 52 170 226 8
Future Vol, veh/h 6 44 52 170 226 8
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 60 - - 75
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 88 83 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 7 48 57 193 272 9
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 579 272 281 0 - 0
          Stage 1 272 - - - - -
          Stage 2 307 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 477 767 1282 - - -
          Stage 1 774 - - - - -
          Stage 2 746 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 456 767 1282 - - -
Mov Cap-2 Maneuver 456 - - - - -
          Stage 1 740 - - - - -
          Stage 2 746 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.5 1.8 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1282 - 709 - -
HCM Lane V/C Ratio 0.044 - 0.077 - -
HCM Control Delay (s) 7.9 - 10.5 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0.1 - 0.2 - -



HCM 6th TWSC Future Build 2020 PM (Sc 2)
6: US 78/SR 10 (Monroe Hwy) & Site Drwy 4 (E. RIRO) 02/21/2020

  12/16/2018 Baseline Synchro 10 Report
Page 9

Intersection
Int Delay, s/veh 4.6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 1391 1986 227 0 189
Future Vol, veh/h 0 1391 1986 227 0 189
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - Free - Yield
Storage Length 5 - - 250 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 93 95 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 1496 2091 247 0 205
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 1046
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.94
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.32
Pot Cap-1 Maneuver 0 - - 0 0 225
          Stage 1 0 - - 0 0 -
          Stage 2 0 - - 0 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - 225
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 84.8
HCM LOS F
 

Minor Lane/Major Mvmt EBT WBT SBLn1
Capacity (veh/h) - - 225
HCM Lane V/C Ratio - - 0.913
HCM Control Delay (s) - - 84.8
HCM Lane LOS - - F
HCM 95th %tile Q(veh) - - 7.6



HCM 6th TWSC Future Build 2020 PM (Sc 2)
7: US 78/SR 10 (Monroe Hwy) & Site Drwy 5 (W. RIRO) 02/21/2020

  12/16/2018 Baseline Synchro 10 Report
Page 10

Intersection
Int Delay, s/veh 4.5

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 1391 1978 197 0 189
Future Vol, veh/h 0 1391 1978 197 0 189
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - Free - Yield
Storage Length - - - 250 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 93 95 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 1496 2082 214 0 205
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 1041
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.94
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.32
Pot Cap-1 Maneuver 0 - - 0 0 227
          Stage 1 0 - - 0 0 -
          Stage 2 0 - - 0 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - 227
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 82.6
HCM LOS F
 

Minor Lane/Major Mvmt EBT WBT SBLn1
Capacity (veh/h) - - 227
HCM Lane V/C Ratio - - 0.905
HCM Control Delay (s) - - 82.6
HCM Lane LOS - - F
HCM 95th %tile Q(veh) - - 7.5
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